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Buried or submerged pipelines are generally 
exposed to corrosive influences which, unless 
checked, may weaken the line and ultimately 
cause failure. S & L steel pipes for use in 
such conditions are protected externally with 
a sheathing of bitumen-asbestos compound 
which, if kept intact, is an adequate pro- 


tection against corrosion. 


Rough handling in transportation and during 
the process of laying is almost inevitable. If the 
pipe installed in position is to remain resistant 
to corrosion, the protective sheath must be 


tough enough to withstand the normal hazards 


of transport by road, rail or ship, and any 
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INSTALLED PROTECTION! 


accidental blows associated with standard pipe- 
laying practice. 


The new woven-glass-reinforced sheathing, 


devised and introduced by Stewarts and Lloyds, | 


has proved itself to be the answer to the 
problems of ensuring efficient protection 
against corrosion of the INSTALLED pipe. 
The mechanical strength of standard bitumen- 
asbestos sheathing is greatly increased by a 
wrapping of woven glass cloth. This is applied 
concurrently with hot bitumen-asbestos mastic 


and embedded just below the surface. 


The glass cloth is manufactured entirely from 


glass fibres loosely twisted into a_ yarn 
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Sharper Tools 


HE announcement that the Machine Tool 

Trades Association is to provide ten 
design scholarships, to enable young men in 
the industry to undertake an advanced course 
in machine tool design at the Manchester 
College of Technology, is a welcome indica- 
tion that the industry are taking notice of the 
criticisms that some have levelled against 
them. It comes in time to counter those 
forebodings that are aroused by the imminence 
of a general election, and the possible advent 
to power of an unsympathetic government. 
But the leaders of the industry would be 
making a mistake if they were to think that 
the criticisms made of it had their foundation 
in party dogma alone; though as always when 
political issues impinge on an industry, it 
becomes increasingly difficult to separate 
political from technical issues. Yet pro- 
duction engineers and economists have also 
shown an anxious interest in the industry’s 
future. 

Hence the industry is to be congratulated 
on proceeding with its new plans at a time 
when it is suffering a general contraction 
in its order book and when some of the 
major firms are discharging workers. Too 
often, in this situation, industry cuts back 
on its investment in new plant and in its 
support for technical education, and by so 
doing renders itself less able to cope with 
competition in the future. For the problem 
of the machine tool industry is not simply 
to remain sufficiently competitive with its 
present models to be able to take advantage 
of a revival of world trade when it comes; but 
to face a changing world in which sales will 
increasingly depend on scientific and tech- 
nical pre-eminence and the ability to offer 
machines of a more and more advanced type. 
On the other hand, it is still the compara- 
tively cheap workaday machine that meets 
the bulk of the nation’s production needs— 
and meets it best. 

From the purely price point of view the 
industry has been fairly successful and it 
has certainly made a substantial increase in 
output and exports since before the war. 
What some of the economic critics have 
argued is that the nature of the industry’s 
products, with the high ratio of design and 
manufacturing skill to raw materials in their 
finished costs, make them ideal exports for 
present day Britain and that these exports 
should have been expanded at a faster rate 
than in fact has taken place. What some of 
the technical critics have pointed out is that 
the industry tends to export weight and 
to import advanced design. Similar criticisms 
are being made of the American machine 





tool industry. As other countries industrial- 
ise, Competition in standard machines will be 
intensified and sales will depend on innova- 
tion and on technical superiority, based on 
research and development. The Russians, 
too, may become a market force to be 
reckoned with. 

In the Department of Scientific and 
Industrial Research report, Estimates of 
Resources Devoted to Scientific and Engi- 
neering Research and Development in British 
Manufacturing Industry, 1955, the expendi- 
ture of the machine tool industry on research 
and development was given as I-1 per cent 
of net output, compared with an average of 
2 per cent for all industries except aircraft. 
This is a low figure and, moreover, tells us 
nothing, either of the quality of the research 
work done or of the ability of the industry’s 
designers to profit from it. It is significant 
that one of the industry’s leaders recently 
boasted that it had no use for engineers 
other than those whose training was basically 
on the shop floor. 

It is for these reasons that the signs of new 
thinking, perhaps produced by new men, are 
so encouraging. If these scholarships herald 
the beginning of the introduction of scien- 
tifically trained engineers, on a far wider 
scale than hitherto, into the research depart- 
ments and design offices of the industry, 
then a great transformation may well be 
expected in the years ahead. 

It is to be hoped that they will be extended, 
especially to include the colleges of advanced 
technology, which are well suited to the 
education of machine tool designers, as 
well as to the carrying out of basic research. 
At last there appears the possibility of 
developing, at first at Manchester and then 
elsewhere, machine tool laboratories to 
match those in Germany, for instance, at the 
Technical University of Aachen, or in 
Russia. For it is from the Continent, and not 
from America, that the fiercest competition 
is coming. American costs are beginning 
to price their products out of world markets 
and anxious inquiries are being made in the 
USA into the reasons for the relatively low 
productivity and high manufacturing costs 
of the American machine tool industry. 

The industrial revolution in this country 
would never have been possible if it had not 
been for the work of the great line of machine 
tool inventors and builders. In what is 
sometimes called the second industrial revolu- 
tion, the part played by a new generation of 
machine tool makers, trained to the require- 
ments of the age and inspired by a vision of 
future possibilities will certainly be no less. 
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Cover Picture.—Light sheet steel is almost a 
universal material for fabricating air ducting. 
Here a workman is shown forming the double 
curvature on the collar of an air duct inlet for 
which the bell-shaped mouthpiece is to be seen 


standing on the bench. 
(Nurnberg photograph for ENGINEERING) 


Plain Words 


A certain friend of mine is a connoisseur of 
institution meetings. Just as other men will 
hold a post-mortem on a game of golf, giving 
it a rating based on their experience of games 
of golf in general, so he can enjoy assessing 
the quality of the speaker, the paper, the 
discussion, the chairman and everything that 
goes to make a successful meeting. He was 
delighted when Sir Ewart Smith, delivering 
the fourth Graham Clark Lecture over a year 
ago, said he was willing to answer questions. 
It was a commemorative lecture, and com- 


memorative lectures are usually serious 
occasions when discussion is absolutely 
forbidden. 


Engineers are rapidly losing the Freedom 
of Discussion. Great men stand at the 
rostrum and deliver orations. They are 
applauded; they are thanked; thev are taken 
away by members of council to be wined and 
dined; there is no discussion. 

With due respect to the memories of those 
whom we so honour, there are always many 
good reasons for the foundation of a com- 
memorative lecture, but never one for its 
abrogation. The consequence is that these 
in memoriam lectures are increasing in number 
and will continue to increase. More and 
more of the eruditely eminent—the scientific 
and engineering giants of the present day— 
are engaged as commemorators. These are 
the very authorities whose answers to ques- 
tions would be helpful to the humbler 
members of their audiences. 

A novel and interesting solution of this 
problem of the commemorative lecture was 
recently announced by the Institution of 
Structural Engineers, as part of their half- 
centenary celebrations. They have founded 
a Maitland Lecture (the first was delivered 
this week) in honour of their long-serving 
secretary. It is a departure from common 
practice for anyone to be so honoured in his 
life time, and the novelty of the foundation is 
matched by its conditions: the Maitland 
lecturer will be selected by competition, not 
by nomination, provided that every three 
years the Council may invite a distinguished 
engineer to deliver the lecture. Here is an 
opportunity for the younger, aspiring mem- 
bers of the Institution to share with the 
already eminent the honour, as well as the 
burden, of celebrating the achievements of 
their giant professional forbears and breth- 
ren. No ordinary member, temporarily 
elevated above the floor of the auditorium to 
deliver a commemorative lecture, is likely to 
claim immunity from discussion, especially 
with Sir Ewart Smith’s example before him. 
The conditions of the Maitland Lecture, 
which could usefully be studied by other 
societies planning future endowments, may 
help in the stemming of further encroachment 
on the traditional Freedom of Discussion. 

CAPRICORN 


Weekly Survey 


Power from 


Attempts to convert heat directly into elec- 
trical energy have encountered two limitations: 
low efficiency and low power. The first of these 
appears to have been overcome in a device 
developed for the United States Atomic Energy 
Commission by the Martin Company and the 
Minnesota Mining and Manufacturing Company. 
The device, a thermoelectric generator using the 
naturally occurring radioactive material polonium 
210 as heat source, is said to have an efficiency 
of 10 per cent, a figure of the same order as the 
conversion efficiency achieved in a steam power 
plant. It is important to distinguish between 
thermoelectric converters, using thermocouple 
junctions, and thermionic converters, in which 
the electron current is provided by emission from 
a hot wire (ENGINEERING, page 89, vol. 185, 
1958). The General Electric Company of 
America have achieved efficiencies as high as 
8 per cent by the second approach, but the 
difficulty of applying this method to nuclear 
heat sources is considerable. 

The generator is reported to weigh 5 lb, is 

Sin wide and 54in high, and has an output 
of 5 watts. It is to be used as a power source 
for the instruments and transmitters of space 
missiles, and, since polonium 210 has a half life 
of 138 days, might be expected to outlive any 
conventional battery employed for this purpose. 
It has been stated that the device would yield 
over the entire life of the fuel (276 days) a quan- 
tity of energy corresponding to the resources of 
1,450 lb of batteries. Though it has cost 
$15,000 (£5,400) to make (excluding fuel), the 
Americans claim that, with large-scale produc- 
tion, similar generators (possibly reduced in 
weight to 3 lb) could be built for $200 a piece 
(£70). 

Although it is anticipated that other radio- 
active materials (from fission wastes for example) 
might be used instead, polonium 210 seems the 
ideal fuel. It is an «-emitter of such intensity as 
to be vigorously self heating and is found in 
pitchblende along with uranium and radium. 
(It is a decay product of radon which is evolved 
during the breakdown of radium). An estimate 
for the hourly heat output of a single electrostatic 
unit of polonium (given by «-particle and 
recoil-atom kinetic energy) is 20°34 x 10-° 
calories; in other words, | gm yields 121 kilo- 
calories per hour, or, with a conversion efficiency 
of 10 per cent, 14 watts. 

Direct conversion of heat to electricity is 
ideally suited to nuclear devices since heat is 
produced throughout the fuel material. West- 
inghouse, for example, have been studying the 
possibility of direct-conversion fuel elements 
using fissile materials (see Atomic Review, 
2 January, 1958). The use of non-fissile radio- 
active isotopes, such as polonium, as the energy 
source for thermoelectric devices has also been 
considered for some time (see ENGINEERING, 
page 419, vol. 180, 1955). But until now the 
efficiencies quoted have been low, of the order 
of 0-5 per cent. The 1955 report quoted a 
thermocouple device, using alternatively 57 and 
146 curies of polonium 210, which delivered 
1-8 and 9-4 milliwatts at 0-1 and 0-2 per cent 
efficiency respectively, though using solar radia- 
tion an efficiency of | per cent had been achieved. 
The success of the new device almost certainly 
arises from the use of semiconductors. 

The power outut remains low, and the problem 
of raising it, except by increasing the number of 
units, is formidable; so that in the immediate 
future power stations based on this principle are 
out of the question. (By simple multiplicaticn, 
neglecting economies of scale on the one hand. 
and the considerably inferior heat evolution of 
the more common radioactive isotopes on the 
other, a 500 MW station using fission products 
might be expected to weigh 10°lb or 45,0C0 
tons.) The question of using a fissile fuel also 
remains problematical, since the rate at which 
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Heat Direct 


heat can conveniently be evolved from such 
materials is enormously greater than fron a 









polonium. Thus not until it is possible to hang, war 
the heat evolved from a critical mass of Dur mos 
fissile material (about the size of a football) con 
direct conversion will a really compact poy dec! 
reactor be in sight. Afr 
of | 
; : of ! 
China in Labour = 
t 
The mass of unconnected news filtering throug loc 
from the Chinese mainland suggests strongly thy on 
China is well on the way to being a considerabk - 
industrial power. Orders for plant and machinen We 
are being placed with foreign manufacturer of 
including British firms. Writing in the host vy! 
publication, Problems of Communism, on whe Af 
he called ““ New Phase of Mao’s Revolution’ mi 
G. F. Hudson, director of the Centre for Fy Et 
Eastern Studies at St. Antony’s College, Oxfori 
and a noted political analyst and writer o, th 
Chinese affairs, comments that the new effort an U 
economic expansion was no “* ordinary prody. ol 
tion drive but a new stage of the revolution, in its 
which a further transformation of society was to | m 
be carried out concurrently with a decisive break. & th 
through in the process of industrialising China” 7 c 
A parallel was drawn with the Russia of the 1920 o 
and Stalin’s first Five Year Plan. The efforts of ul 
the Chinese Government are to maximise th: dl 
productive force of the masses and operate i 
with a minimum of capital equipment and virty. | 
ally without incentives in the form of immediate | , 
improvement in the standard of living. 
There are of course important differences from 
the early days of the Soviet Republic. Chin © 
has not been invaded by anti-revolutionan 


forces. She has the political and economic 7 
support of one of the two major industrial power A 
of the world. She had in Manchuria a compat 7 
and modern industrial machine built under * 
Japanese tuition and backed by a well thought 7 
out system of technical education. One would 7 
naturally expect a rate of progress quicker than 
has been the case in Russia, and output require 
ments therefore on an even greater scale. It 
would be dangerous to accept the views of some 
commentators that China cannot pay for large © 
scale imports. In a major life and death drive 7 
for industrial strength ways are usually found to © 
overcome shortages of currency. 

As stated, orders are being placed with United 
Kingdom firms. Exports to China in the first 
10 months of last year amounted to £18-9 million, 7 
nearly double the 1957 figure. In the pipeline 7 
still to be shipped, are £1 million worth of machine 
tools recently ordered from Asquith’s and David 
Brown; £1-25 million worth of tractors; several 7 
million pounds worth of steel and non-ferrous 
metals and substantial quantities of wool tops. 

The astonishing fact about China’s develop- 
ment is that steel productive capacity has already 
reached 25 million tons a year, more than the 
steel industries in Britain and Western Germany. 
This compares with 5-5 million tons in 1957 and 
some 14 million tons last year. The standard 
of technical excellence of the metal industries 
has already been commented upon in. this 
journal. Even the more cautious minded are 
now venturing out to “ take a look ” at this new 
market. 
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African Economic Focus 


The idea of setting up an Economic Commission 
for Africa under the auspices of the United 
Nations has been under consideration since 1950. 
The mountain has at last given birth and it is 
to be hoped that the result is more than a mouse. 
Nine years is not a very long time in terms of 
manoeuvring an idea through a large framework 
of international committees, but it is a very long 
time in terms of the political and economic 
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development of Africa. In the last decade the 
position of Egypt has changed significantly; 
Ghana has become a dominion, Nigeria is on 
the threshold of becoming one, there has been 
the Mau Mau rising in Kenya, Guinea has left 
the French union and South Africa has moved 
further in the direction of apartheid. 

Africa is thus not only one of the most back- 
ward areas of the world, but it is also one of the 
most fertile for new political and economic 
concepts. In the circumstances, therefore, the 
decision to establish an economic Commission In 
Africa is admirable. The name of the Emperor 
of Ethiopia is closely connected with the League 
of Nations, and it is a pleasing gesture to put the 
new commission’s headquarters at Addis Ababa. 
it may be queried, however, whether such a 
location is calculated to have the optimum impact 
on African opinion. The critical areas in Africa 
north of the Union of South Africa are today the 
West African territories bordering on the Gulf 
of Guinea, and Egypt. Each of these areas is 
vying with the other for leadership of native 
African opinion. Tomorrow the Belgian Congo 
may also offer a challenge. In a sense, therefore, 
Ethiopia is something of a backwater. 

The other consideration is the scale on which 
the commission will be able to operate. The 
United Nations has done good work in Africa 
on health and hygiene. In the future, however, 
its efforts will be assessed by African opinion very 
much in terms of how much money is put into 
the continent and how many technical experts 
can be persuaded to work there. Administrative 
outposts of the United Nations may be left in 
the backwaters as African political and economic 
development gathers impetus in the next decade. 


Advice on Using Steel 


The Steel Users Section of the British lron and 
Steel Research Association has been going a 
year. Now, at a time when their missionaries 
have ventured south to make their services 
known to a wider circle of industries it is interest- 
ing to look back on how they have caught on; 
for certainly the success of such an organisation 
depends on how well it becomes known. Their 
charges for services rendered are purely on a 
cost basis, and most advice is in fact offered free. 
Hence perhaps one reason for the attractiveness 
of an organisation which can offer advice on the 
uses of steel, will provide information on foreign 
specifications, will undertake laboratory testing, 
or will even provide personnel to come to the 
factory and offer help. 

BISRA is based in Sheffield where there are 
extensive research facilities, and already the local 
postman has to delivery inquiry correspondence 
at the rate of 150 letters a month. Not content 
with this, they have now specially invited 7,000 
firms in the London area to make use of the 
service, and are waiting at their office at 11 Park 
Lane, W.1, for an inundation of more work. 
Certainly they are asking for “* trouble,” but 
they seem to thrive on it. Good luck to them— 
they are offering one of the best services by which 
improvements in the production and use of steel 
may become more widely known. 


Tabs on Economics 


The case for publishing a new economic review 
rests on its willingness to take a positive view on 
economic trends even if this means sticking its 
neck out. This country, like most others with 
a high standard of living, is now well supplied 
(although there are some notable gaps) with 
Statisitical material and magazines giving cautious 
forecasts on long-term trends. There has been a 
case for some time for a review which will take 
a short term view and risk being wrong. 

The National Institute of Economic and Social 
Research has this month issued the first number of a 
bi-monthly publication to be called National 
Institute Economic Review. The new review has 
been devised to give business people and others 
a guide to the probable future course of 


the economy. It is always to include at 
the front a one-page summary of its main 
findings. In the first number this is followed by 
a longer notice of the economic situation and 
prospects, by short articles explaining two new 
statistical series and an appendix. The short 
account at the front takes something like a 
12 months’ view of the economic situation. The 
statistical appendix offers a wide range of statis- 
tics which go a stage beyond official figures so 
far available. They give for the United King- 
dom and certain other countries a number of 
useful tables and certain calculations from them 
which can be used as pointers to the outiook for 
the economies of the countries concerned over 
the next few months. 


Go Build a Tube 


By one of those slightly unhappy coincidences 
to which large organisations are prone, the 
recent outbreak of public indignation on the 
Central and Piccadilly lines of the London 
Underground has taken place at the same time 
as the London Transport Executive embarked 
upon a new publicity campaign to attract off-peak 
passengers. The unkind may wonder whether 
the breakdown of goodwill during the peak 
period has any connection with the desire to 
entice travellers to off-peak periods. 

The protest by members of the public may be 
an ill wind which blows some constructive good. 
The plan to drive an underground system 
between Victoria and King’s Cross at a cost of 
£55 million (including rolling stock) has had 
legislative sanction for some time (see ENGI- 
NEERING, page 37, vol. 168, 1949; page 779, 
vol. 172, 1951, and page 195, vol. 179, 1955). 
It has been held up by the need to limit, in the 
Government’s view, the investment in transport 
as a whole and by the probability that such a 
line could not meet its operating costs. Public 
demand and Sir John Elliot’s very cogent appeal 
in his letter to The Times last week may assist 
in changing their attitude; and even the taxpayer 
may come to recognise that such a project would 
be money well spent. 

Viewed as a problem in logistics there is no 
doubt that the question of peak-hour travel is 
one of the major concerns for the LTE in trying 
to pay its way. Peak-hour travel—and the 
problem is applicable in some degree to large 
provincial towns—creates the need for a large 
amount of equipment which must frequently 
stand idle during off-peak periods. Statistics 
and propaganda alike have made little impact on 
the problem so far. This is partly because there 
are ingrained habits on the part of the public in 
morning and early evening travel when offices 
are opening and closing. At these times a 5 per 
cent increase in passengers per mile or a 15 
minute movement in the peak can change 
travelling conditions from the barely tolerable to 
the quite deplorable. 

Behind these issues lies the tendency for 
population to go on concentrating in large towns, 
thereby creating an increased flow of workers in 
the morning and evening. The problem in one 
sense is highly marginal. A small reduction in 
the peak will have a more than commensurate 
benefit in the efficiency of the services offered, 
and with the peak at its present level, especially 
in the London area, a slight worsening of condi- 
tions acts as a major irritant to passengers. It 
still remains true that there is more hope of 
persuading the public to travel 15 to 30 minutes 
earlier or later (especially at the evening peak) 
than of persuading more people to use buses and 
tubes in the middle of the morning and the 
middle of the afternoon. The immediate attrac- 
tion which the LTE could offer is beyond its 
power at present, namely, cheaper fares, for it 
is those who would react to cheaper fares who 
are most likely to use public transport at times 
well away from the peak hours. The other 
alternative, namely, fare differentials at different 
travelling times, has so far raised little enthusiasm 
with the LTE or any other public transport 
system. But a new line would lighten every- 
body’s burden. 
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Letters to the Editor 


OPERATION CHIMNEY PLUME 


Sir, The investigations described under this title, 
in your issue of 2 January (page 30), are extremely 
interesting, but hardly justify the conclusion that 
the CEGB policy of high chimneys is generally 
better than flue gas washing. What are the 
grounds for following up the statement that 
“the gases rose well into the upper atmosphere 
where they dispersed,’ with the word ‘* harm- 
lessly”’? It is scarcely contestable that they 
will disperse over a wider area in certain condi- 
tions, evidently including low-lying fog, but 
there are many conditions of weather; for 
example, thick cloud and rain in which the SO, 
and other harmful constituents will eventually 
descend on us and continue their known damage 
to our person and property. The policy of 
spreading it thinly over a wider area becomes 
increasingly unrealistic as more and more of the 
country and of the whole world becomes a built-up 
industrial area, until you approach the condition 
of the man who disposes of his garden rubbish 
by tossing it over the hedge, and receives his 
neighbour’s in return. 

When I lived in Slough, more than 20 miles 
west of London, the blight that came on the east 
wind could be tasted and where I now live, 
18 miles to the S.E. of London’s centre, and 
450 ft up, the N.W. wind is noticeably polluted. 
I know that power stations are responsible for 
only a small part of the atmospheric pollution, 
but as they produce large amounts of sulphur 
in one place they can most easily be tackled, and 
should be tackled. 

I am insufficiently informed of the details of 
gas scrubbing practice to say whether the 
systems at present in use are satisfactory, but L 
am certain that the right approach to the problem 
of pollution is to prevent it as far as possible, 
rather than to share it as widely as possible. 
People who live in the shadow of power stations 
may not agree, but an awful lot of people live 
elsewhere. 

Yours faithfully, 
A. G. Dowson, 
Professor of Chemistry and Metallurgy. 
Royal Naval College, Greenwich, 
12 January, 1959. 


CLEAR THINKING NEEDED 


Sir, The letter from Mr. F. Porges (ENGNG., 
2 Jan. °59, p. 3), and the reply from Mr. R. A. 
Shepherd (ENGNG., 16 Jan. °59, p. 67), on the 
subject of clear thinking, intrigue me because 
both letters indicate some very unclear ” 
thinking and confusion of the main issue. 

Allow me to establish my position. Iam not 
particularly interested either in the Industrial 
Welfare Society or in suggestion schemes, but, 
because I spent fifteen years using the statistics 
efficiently prepared by the statistical department 
of Shell-Mex & B.P. Limited, and, furthermore, 
spent many profitable hours discussing that 
subject with the late Mr. Elithorne, then Govern- 
ment Actuary, I am interested in statistics in 
general and in their dangers in particular. 

Your correspondents’ letters led me to study 
with care the Industrial Welfare Society’s booklet 
Successful Suggestion Schemes with particular 
reference to the statistical information included, 
the relevant figures of the Society’s surveys in 
1956 and 1958, and the comparisons drawn 
therefrom. Incidentally, I find myself unable to 
agree, on a straightforward arithmetical basis, 
with the percentage figures used to support the 
author’s contention that things are moving 
from bad to better. I can find no two comparative 
figures which give the increase of 9-3 per cent 
claimed on page 28 of the booklet. 

Let us examine th2 comparative statistics. 
We use, as a basis, the figures sent in by 238 
firms as compared with 208 firms, 190 firms 
being common to both surveys. Presumably 
48 firms did not send in figures for the second 
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survey, and 18 “‘ new” firms took their place. 
We are given no details of these firms, so start 
off by comparing the incomparable! 

It could be that the 48 firms which have 
dropped out included a high proportion of those 
in the first survey whose results were bad, and 
that the 18 firms who replaced them were firms 
having suggestion schemes which produced good 
results—or vice versa; either way, the resultant 
breakdown figures are valueless for comparative 
purposes from which conclusions can be drawn. 

If I have a piece of metal and cut it into 238 
unequal lengths, keep 190 parts, throw away 
48 parts and add 18 parts, all of unequal, 
unknown lengths, can I prove my total length 
is now shorter or longer? That is the basis of 
the Society’s comparison, and the conclusion is 
drawn, on that evidence, that the piece of metal is 
longer. Is that muddled thinking? 

Mr. Shepherd, admitting the Society’s yardstick 
is not good but is the best they have been able to 
find, quotes the use of this yardstick by the 
American National Association of Suggestion 
Systems in support of its use in this country. 

Our progress, compared with that of American 
industries, warrants another comparison. We 
had a motor car capable of 20 m.p.h. in 1956. 
By 1958, it had been improved (?) to reach 
25 m.p.h. The improvement was 5 m.p.h., or 
25 per cent. In 1956, the Americans had a 
car capable of 100 m.p.h. This car can now 
do 105 m.p.h. The improvement is still 5 m.p.h. 
but only 5 per cent. By the Society’s reasoning 
we would be the better designers! 

There is an air of complacency in the LWS 
booklet; progress is being made. If it is, I feel 
it is still insignificant. Let us find where we 
stand. May we, please, have figures regarding 
the number of companies who should have 
suggestion schemes in successful operation, the 
number who do have them, the number of com- 
panies eligible for membership of the IWS 
Suggestion Scheme Group, the number of 
companies which have joined the Group, and the 
number of companies who send their representa- 
tives to the Group’s meetings. Is there any 
reason for complacency based on those figures ? 

Many people believe all statistics are bunk; 
my training makes me believe that some statistics 
are bunk and conclusions from them are mis- 
leading. What a pity the authors of the booklet 
did not confine themselves to the excellent 
material concerning the operation of suggestion 
schemes and omit the suspect figures which have 
been used to bolster up a weak case. 

I am prepared to accept conclusions reached 
by Mr. Shepherd from his experience, but I 
think he is being unfair in accusing Mr. Porges 
of being “ offensive.” Mr. Porges’s criticism 
was fair, but not sufficiently trenchant; now, I 
suppose, I shall be accused of being even more 
offensive. If so, 1 am sorry; at least I have 
tried to keep the subject on a factual level. Iam 
only criticising published statistics, and conclu- 
sions drawn from them; not material regarding 
the working of suggestion schemes, of which I 
know very little. I do happen to know a great 
deal about the results of the National Association 
of Suggestion Systems in America. I only hope 
we can develop a comparable organisation in this 
country; we certainly shall not do so by using 
misleading statistics to delude ourselves into 
believing that all is well, whether our thinking is 
muddled or not. 

Surely, Mr. Shepherd, the enthusiasm of 
employers is just as necessary as that of em- 
ployees; there, it seems, lies our weakness. 

There must be, on Mr. Shepherd’s own 
evidence, an enormous number of employees 
whose enthusiasm for making suggestions is 
frustrated by lack of good suggestion schemes. 
Even the figures for individual companies given 
in the booklet bear this out. 


Yours faithfully, 


M. H. BRADSHAW-JONES. 
London, S.W.3. 
15 January, 1959. 


Obituary 
SIR CLAUDE GIBB 


This evening, had he lived, Sir Claude Gibb 
would have received the James Watt International 
Medal at a meeting of the Institution of Mechani- 
cal Engineers, but he died suddenly eight days 
ago, on 15 January, while flying on business 
from the United States to Canada. As chairman 
and managing director of C. A. Parsons and 
Company Limited he was accustomed to travel- 
ling in many parts of the world, and had laboured 
tirelessly since the war to maintain the firm’s great 
tradition of overseas trade. 

There were three main periods to Sir Claude’s 
career: first, the years between the wars when 
he rose from a trainee to general manager of 
C. A. Parsons; secondly, his drive on armament 
production during the Second World War; and 
thirdly, on his return to C. A. Parsons, the 
ambitious development of nuclear power. An 
Australian by birth and education, he retained 
the openness that is characteristic of Australians. 
He retained, too, a deep respect for the practical 
shop-floor skills of engineering. Science had 
no power to blind him; for him, science had to 
be translated into engineering. 


Claude Dixon Gibb was the son of John 
Gilbert and Caroline Gibb, and was born at 
Queenstown, South Australia, on 29 June, 1898. 
After his general education he served a cadet 
apprenticeship at the School of Mines, Adelaide, 
and worked with the machine shop and outside 
staff of Gibb and Miller from 1914 to 1917. 
At the School of Mines and at Adelaide Univer- 
sity over the same period he studied mechanical 
and electrical engineering. He was awarded the 
degree of Bachelor of Engineering (Mechanical) 
and the Diploma in Applied Science. He also 
spent six months with the Adelaide Cement 
Company, before joining the Australian Flying 
Corps in 1917 and serving overseas as a mechanic 
and as a commissioned pilot. 

The war over, he joined Sir Robert Chapman, 
Professor of Engineering at Adelaide University, 
as senior assistant and demonstrator in charge of 
all public testing. In 1923, however, he set sail 
for England, thus taking the decisive step which 
was to lead to the summit of his profession of 
mechanical engineering. He joined C. A. Parsons 
in 1924 at the Heaton Works, Newcastle upon 
Tyne, starting as a fitter in the erecting shop 
and later spending a time in the drawing and 
design offices. After he had arrived in this 
country he heard he had been awarded the 
Angus Engineering Research Scholarship—the 
premier Australian award. By 1925 he had 
acquired junior managerial status, having been 
appointed senior superintendent of the firm’s 
London district. For the next few years he was 
fortunate in occupying several positions which 
gave him useful early experience: assistant 
outside manager concerned with problems of 
turbine operation; manager of the Heaton test 
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house; engineer responsible for co-ordinatin 
design and production; and finally chief opera. 
ing and test engineer. 

He had fitted all this experience in by May 
1929, when, still only 30 years of age, he was 
appointed technical director by Sir Charles Pay. 
sons. From then until the Second World Wa 
he devoted his attention to the company ang 
particularly to the further development of steam 
turbines. His paper “ Post-War Land Turbine 
Development,” to the Institution of Mechanicaj 
Engineers, earned him the Thomas Hawksley 
Gold Medal in 1932 (he was awarded this 
medal again in 1936). In 1937 he became 
general manager and in 1943 joint managing 
director of Parsons. 

Gibb was soon asked to join the small band 
of men at the top who hastened the production 
of armaments during the Second World War, 
As chairman of the Tank Board from 1944, he 
took a leading part in the introduction of the 
Centurion tank. 

In the year of his return to C. A. Parsons— 
1945—he was knighted. Now, as chairman 
and managing director, he addressed a meeting 
of nearly 3,000 day workers on the policy of the 
board of directors. ‘*‘ Our contribution in the 
export field can, and will be, a notable one. 
To this end the board have decided to spend 
very large sums of money in the re-equipment of 
the works with the most suitable modern plant 
available.” The figures for the company’s 
development since that year show how well he 
directed things: area of the works increased 
from 43 to 61 acres; number of employees from 
just over 4,000 to 7,000; and the annual output 
of turbine generating plant from 280 MW to 
1,000 MW. Over the same period the size of 
individual machines went up tenfold; last year 
the company received an order for the largest 
machine in the world—a 550 MW set for the 
Thorpe Marsh power station. 

Nuclear power, when it came, came so quickly 
that it is difficult to realise that only a decade ago 
there were very few men who had the knowledge, 
the experience, and the vision which were 
required for such an act of faith at a time when 
Britain was more than fully occupied in restoring 
order and balance in industrial and domestic 
life. Sir Claude was one of those few. He 
took a prominent part in the discussions which 
led to the construction of the first nuclear power 
station, Calder Hall, and his company supplied 
the generating plant, gas circulators, and duct 
work. In 1955 he was mainly responsible for 
founding the Nuclear Power Plant Company 
Limited—a consortium of eight companies of 
which he was chairman from its inception. Brad- 
well, Essex, which that company contracted to 
build, is described as one of the first commercial 
nuclear power stations. _NPPC also secured the 
first large nuclear power export contract in the 
world—the Latina nuclear station in Italy. Sir 
Claude also became chairman of Anglo Great 
Lakes Corporation Limited formed to produce 
high-density graphite for nuclear power stations. 
He was chairman of A. Reyrolle and Company 
Limited from 1949 to October, 1958, and a 
director of the Parsons and Marine Engineering 
Turbine Research and Development Association 
(PAMETRADA). 

He was a vice-president of the Institution of 
Mechanical Engineers, but owing to the pressure 
of his other commitments he was, unfortunately, 
not able to accept the presidency. The Royal 
Society elected him a Fellow in 1946, and he was 
appointed an honorary doctor of science (engi- 
neering) of London University and a doctor of 
science of Durham University. 

In 1942 he was made a C.B.E., and in 1956 he 
was advanced to K.B.E. In 1925 he married 
Miss Margaret Bate Harris. Lady Gibb survives 
her husband and arrangements for transmitting 
the James Watt Medal to her are to be announced 
at the I.Mech.E. meeting this evening. 
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SELF-ADJUSTING LEVELS 


‘ 


A surveyor’s lev el which contains an “ optical 
stabiliser” that automatically compensates for 
small errors in the setting of the instrument has 
been put on to the market. Once the instrument 
has been approximately levelled, using the familiar 
three thumbscrews and the circular spirit vial, 
the stabiliser keeps the line of sight in a horizontal 
plane without recourse to mechanical elimination 
of the residual tilt. This self-levelling instrument 
has been developed jointly by Cooke, Troughton 
and Simms, Limited, of York, and Hilger and 
Watts, Limited, Camden Town, London, N.W.1, 
both of whom are membcrs of the Vickers group 





of companies; both companies are to market 
their own models incorporating the device. 

The construction of the levels is shown in the 
cutaway illustration. The moving part of the 
compensator comprises two reflecting prisms 
suspended by four flexible metal strips which 
form a flexing pivot. This type of pivot, it is 
claimed, is particularly suited for this use for it 
is frictionless yet robust; it can be operated 
almost indefinitely and continue to return to the 
correct disposition, enabling the compensator to 
come to rest with an error of less than one second 
of arc (1”’) in a fraction of a second in time. 
The total movement of the 
swinging part of the compen- 
sator is restricted to 20’ by 
a damper which also serves to 
take the weight of the moving 
prism mount when the instru- 
ment is being carried. 

The telescope is of the in- 
ternal focusing type, with the 
stabiliser housed between the 
focusing lens and the reticle. 
Because of the prism system 
the user sees an erect view of 
the surveying staff. Field tests 
have proved that the level will 
withstand normal handling 
and double the speed of work 
compared with the conven- 
tional dumpy level. Accuracy 
is put at 0-02 ft per mile, but 


Construction of the level 
showing the suspended 
prism compensator. 


GOVERNORS 


Ardleigh Engineering Limited, Standard Iron- 
works, Colchester, is a wholly owned subsidiary 
of Davey, Paxman and Company; their business 
is the design, development and production of 
accurate, inexpensive governors for diesel engines, 
gas turbines and other prime movers. Five 
different series are in production of which one— 
series 500—is electronic; the remainder operate 
on the normal fly-weight principle, in conjunction 
with hydraulic servo assistance to provide the 
output power. Models are available with 
outputs from 3 ft-lb up to 35 ft-lb, suitable for 
engines from 200 h.p. upwards. 

Simplest of the types is the 300 which requires 
an external source of oil pressure, usually the 
engine lubricating oil. The other four incorporate 
a pump and are therefore independent of outside 
supplies. All are characterised by high response 
speed and accurate speed control; indeed, in 
the case of the 500 series, used only for generating 
sets at present, the response is of the order of 
milliseconds, and speed conditions are re- 
established in less than half a cycle, even in 
changes from full load to no-load. This series 
is also particularly suitable for load sharing; 
the load on two alternators can be divided 
between them in any desired ratio, working 
from the control desk. 

The 500 series achieve their speed of control 
because they have two sensing elements; one 
that measures the actual electrical load on the 
alternator and one that detects speed errors from 
the chosen value. In practice the load element 
_ takes charge as there is inevitably some delay 


in speed changes following load changes. 
Therefore the fuel rack is adjusted immediately 
to the load and then corrected for speed, both 
adjustments being made in under the half cycle. 
The maximum transient variation in speed is 
about 10 r.p.m. for a running speed of 1,000 and 
the final speed change is of the order of one or 
two r.p.m. The system lends itself to remote 
control, as for instance in diesel-electric traction 
or in marine applications where the control 
panel can be on the bridge. 

Latest of the fly-weight types is the series 700. 
These have been designed on the unit principle— 
that is, there is a basic form to which can be 
added various units to give such variations as 
droop, remote adjustment and shut down, hand 
control and vertical or horizontal mounting. 
They can also be arranged for external pressure- 
oil supply or with integral gear pump. One 
particular form is for use with a torque con- 
vertor and has a sensing element from the tail 
shaft so that the latter is never allowed to depart 
in speed from near the optimum; this prevents 
the oil from becoming overheated and also 
ensures that the unit is kept running near its 
design value—an important feature as_ the 
efficiency of a convertor falls off very rapidly on 
both sides of the optimum. 

Ardleigh governors will be on show at the 
forthcoming Engineering, Marine, Welding and 
Nuclear Energy exhibition at Olympia both 
on their own stand and fitted to Paxman, 
Ruston, North British- MAN and Napier Deltic 
engines. 





The two versions of the level 
which is self-compensating 
for small errors in setting. 


with two-way levelling an average closing error 
of 0-004 ft per mile is obtainable. A parallel 
plate micrometer attachment is also available, 
with a range of 0-02 ft for measuring the differ- 
ence between the cross hair and the nearest 
division of the staff directly to 0-001 ft. The 
brief specification is: magnification, 32; 
aperture, 1% in; field, 1° 20’; short focusing, 
6ft; and weight 6$1b. Both instruments can 
be fitted (as shown in the cutaway illustration) 
with a horizontal circle which is graduated to 
intervals of 5’; it is possible to interpolate to 
the nearest 1’. 


HIGH SPEED 
TAPE RECORDER 


A fast magnetic tape recorder for use with data 
processing systems was shown by EMI Elec- 
tronics Limited at the recent Electronic Computer 
Exhibition. The Emidata | in tape deck, as it 
is called, is a rapid starting and stopping machine 
—with bi-directional tape speeds of 200 in per 
second, start and stop times of 4 milliseconds are 
achieved, using a vacuum capstan. Located 
below each main drive capstan is a tape bin 
providing buffer storage between the tape spools 
and the capstans. The bins are electrically 
sensed to measure the amount of tape in them 
and this is maintained at a pre-determined level 
by the servo-controlled main tape spools and 
vacuum binning capstans. Spools up to 2,400 ft 
long and carrying up to 24 channels can be 
accommodated. The reading and writing heads 
are out of contact with the tape surface. 


PNEUMATIC DRILL 


A general-purpose air-driven hand drill has been 
introduced by the Ingersoll-Rand Company 
Limited, 164 Queen Victoria Street, London, 
E.C.4, for drilling, reaming and tapping work. 
Three models are listed with spindle speeds of 
1,025, 725 and 350 r.p.m. respectively; all are 
available with either 4 in chuck or Morse taper 
socket. The feed on each is 2}$in. The 
maximum drilling capacity of the first two is 
fs in and for the third Zin. The drills weigh 
15 |b. 


. 
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INSTRUMENT 


RANGE 


Scanning Nuclear 
Emulsions Automatically 


An automatic scanner for nuclear research 
emulsions is displayed by Barr and Stroud 
Limited, Caxton Street, Anniesland, Glasgow, 
W.3. It is an attachment for a microscope. 
and provides a means of automatically 
locating and recording, for subsequent exam- 
ination, the position of developed particle 
tracks in photographic emulsions. In _ the 
complete system, light from the image of each 
small portion of the photographic plate under the 
high power objective traverses a number of slits. 
From these the light passes in turn to a photo- 
multiplier. In addition, the image is rotated 
slowly so that the orientation of a particle track 
relative to the slit is changed for each successive 
slit. This ensures that, during the scan, one 
traverse is made with the particle track sub- 
stantially parallel to a slit. When this occurs, 
the photomultiplier momentarily receives less 
light, and the reduction in output is detected by 
electronic equipment, which records the track. 










Transistorised Package Units 


A range of transistorised plug-in units, shown in the illustration, is 
displayed by Venner Electronics Limited, Kingston By-Pass, New 
Latest additions include two crystal oscillators: the 
type TS25 for between 100 kc/s and 1 Mc/s, and the type TS30 for 
Another item is a 1 Mc/s binary unit, available in two 
forms: the TS2A/HF, suitable for divide-down chains where division 
ratios other than multiples of two are required, and the TS2B/HF, 
designed for use with the company’s microsecond gate. 
connected to the gate can provide an interlock action: the first control 
pulse received opens the gate and the second closes it. The microsecond 
pulse shaper type TS27, also shown, provides a pulse for triggering 
binary and decade units from a wide range of waveforms at frequencies 
Positive going 8 V output pulses have a width of 
0-4 microseconds and a rise time shorter than 0-2 microseconds at 


Malden, Surrey. 


5 to 100 ke/s. 


up to 1 Me/s. 


1 Me/s. 


Automatic 
End Point Recording 


An automatic monitor that records on punched 
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Yesterday saw the close of the 43rd Physical pecs 
Society Exhibition. On display was a_ wider — 
range of instruments than has been seen previously. conti 
Some of the items were described last week loan 
on page 69 and below is a further selection. = 
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Panoramic 1962 
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Temperature Display and 
y 
A panoramic unit that displays the output of = 


tape the height of liquid in a burette is exhibited 
by the Atomic Weapons Research Establishment, 
Aldermaston, Berkshire. Basically, the technique 
employed is to use diffraction gratings in con- 
junction with counting equipment. Two gratings 
are arranged parallel to the burette and a brass 
collar fitting around the latter is dropped from 
the top of the burette to the bottom. Contained 
in the collar are a miniature light source and a 
photo-transistor. As it falls the photo-transistor 
registers the Moiré fringes created by the gratings, 
and associated circuits evaluate the total number 
of fringes passed from the top of the burette 
to the liquid meniscus, which interrupts the light 
and brings the count to an end. The collar 
continues to fall until the motor-starting switch 
is reached, when it is automatically returned 
to the top of the burette to await another 
start signal. The fall is counted in multiples 
of 0-025 mm. 


Counting Equipment 


Two such units 


The Venner range of transistorised units has been 


extended by the addition of high speed counting units. 


A self-contained counting equipment, the type 1700 Scaler, is shown by 
Isotope Developments Limited, Aldermaston Wharf, Berkshire. It 
is illustrated alongside. 
nine pre-set count positions and an electronic timer with a_ similar 
number of pre-set time positions. 
and short time constants is also included. 
boards make up more than 80 per cent of the instrument, and the 
main power pack hinges down for access. 


More than 80 per cent of the type 1700 Scaler 
is made up of plug-in printed circuit boards. 





up to 24 thermocouples in the form of a profile 
on the screen of a cathode ray tube is being 
exhibited by the Distillers Company Limited, 
Epsom, Surrey. The thermocouples are scanned 
in succession, the beam of the tube being dis. 
placed horizontally each time a thermocouple 
is switched in. The vertical displacement of the 
spot represents the temperature of the thermo- 
couple. Thus the display on the tube face 
consists of a series of vertical lines, the envelope 
of their upper ends representing the temperature 
distribution. By backing off the inputs to the 
tube by the same extent it is possible to display 
a small variation of temperature prominently, 
Temperatures can be measured in this way. 
In addition, there is provision for backing of a 
each temperature individually, so that the 9 
distribution can be made to appear as a straight © 
line. Then any variation is an immediately 
noticeable distortion. Scanning takes 1-5 sec. 


















































The instrument includes a fast scaler with 


A triple-range rate meter with long 
Plug-in printed circuit 
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Companies in the News 


Paying for a Strip Mill 


The terms on which Colvilles Limited are to 
receive on loan from the Treasury the £50 million 
needed to finance the building of their new semi- 
continuous strip mill are fairly generous. The 
loan is to be drawn from 1 October, 1959, in 
eight instalments over a four-year period. 
Interest is to be payable only after hot strip 
production has started which will probably be 
in 1963. Interest will then become payable 
annually on 30 September, but Colvilles will 
have the option of postponing it for the first 
three years of production. After 1 October, 
1962, the financing of the project will be reviewed 
to see if the full amount of the loan is required, 
and the loan is to be fully repaid with interest 
by 1 October, 1978. The rate of interest has 
not yet been fixed, but it will be decided in due 
course by the Treasury. 

It will be recalled that the other half of this 
project is being built by Richard Thomas and 
Baldwins Limited at Newport in South Wales. 
Since this company is still nationalised it will 
presumably benefit from some form of Govern- 
ment backing for funds necessary to put up the 
new plant. The terms of the Colvilles loan are 
similar in some respects to those on which 
nationalised industries borrow from the Ex- 
chequer and to the terms on which loans are 
made available to the colonies and independent 
Commonwealth territories. It will be noted, 
for instance, that in determining the rate of 
interest to be paid the Treasury will consider the 
cost of borrowing by the Government at the 
date at which each instalment of the loan is made. 

The Colvilles finance arrangements may, 
therefore, be acting as a significant bridge 
between the terms on which nationalised industry, 
the specific case at the moment being Richard 
Thomas and Baldwins Limited, may obtain 
public funds for development and those which 
may be applicable to private enterprise. 


Heavy Burden Vehicles 


The setback experienced by most of the makers 
of commercial vehicles over the past year was the 
main subject discussed by the chairman of 
Seddon Diesel Vehicles, Mr. R. H. Seddon, in 
his annual statement. Profits for the year 
ended 30 June have been halved to £48,780 
before tax. This, Mr. Seddon argued, had three 
mainexplanations. First there is the competition 
experienced by all the “‘ true heavy ” vehicle build- 
ers from the “mass producers,” such as 
Bedford, Commer and Ford. The last are 
encroaching more and more into the preserve 
of the heavy-vehicle builders with trucks of 
7 to 10 ton load capacity at substantially lower 
prices. Although these are in fact quite different 
trucks, with a different life and usage, there is a 
big overlap and makers have experienced serious 
competition in overseas markets. 

The second reason has perhaps less force: 
the threat of nationalisation of road transport, 
argued Mr. Seddon, has had ‘a most serious 
effect on all manufacturers,” and particularly 
on the heavy-vehicle builders who have a more 
expensive article to sell. It has had the effect 
of making the operators delay placing orders as 
long as possible and spend as little as possible 
when it can no longer be delayed. This state 
of mind on the users’ part could equally have 
been induced by credit restriction and the high 
cost of finance. There was certainly a reluctance 
to invest, particularly in long-lived, high-priced 
€quipment, which persists even now although the 
order position of Seddon and other makers has 
Improved considerably. Mr. Seddon’s third 
reason Is likely to be the subject of bitter con- 
troversy over the next few months. He described 


it as “ the terrific burden placed on the heavy 
g00ds-vehicle operator by the purchase tax 


charged.” The industry is likely to suffer until 
me day from an even greater degree of 
Indecision on the part of buyers and a quick 


recovery of demand in the home market is 
therefore unlikely. 

One of the consequences of the increasing 
competition from mass producers has been a 
trend towards the building of heavier vehicles 
by Seddon and other firms in the industry. A 
24 ton, 8-wheeled model and an overseas model 
with a gross train weight of 60 to 80 tons were 
built and have been well received. 


Get Up and Go 


The Fairey Aviation Company’s Rotodyne 
“convertiplane ’’ set up the first world class 
speed record in this category of vertical take-off 
airliners. It achieved an average speed of 
190-9 m.p.h. (307-3 km per hour) over a 100 kilo- 
metre closed circuit. The record, state the 
company, endorses Britain’s lead in the tre- 
mendously important field of aircraft able to 
land and take-off vertically. At the same time 
it does, in fact, create an absolute speed record 
for rotorcraft of all types and exceeds the current 
100 km closed circuit for helicopters by 49 m.p.h. 
(34 per cent) and the world absolute speed record 
for helicopters by 29 m.p.h. (18 per cent) both 
of which are held by the United States. 

The Rotodyne takes off and lands as a heli- 
copter, but in forward flight it is propelled as a 
“conventional” twin-turboprop airliner with 
the rotor windmilling. Government support for 
the development of this aircraft is still under 
discussion with the Ministry of Supply. 


Streamlining 


A major step, designed to streamline the aircraft 
design and construction activities of the English 
Electric Company, was announced last week. A 
new wholly-owned subsidiary has been formed 
“to take over existing activities in research, 
design and development of manned aircraft 
and guided weapons.” The new company will 
handle all future contracts for aircraft and guided 
weapons in the English Electric Group. 

English Electric Aviation are to have Mr. 
H. G. Nelson as chairman and managing director, 
and Lord Caldecote as deputy managing director. 
Sir George Nelson and Sir John Woods are also 
on the board, together with Sir Conrad Collier, 
chief executive of the guided weapon division, 
and Mr. F. W. Page, who becomes chief execu- 
tive of the aircraft division. The latter is at 
present centred at Warton aerodrome, near 
Preston, and the guided weapons division at 
Stevenage, Herts and Luton. The authorised 
capital of the new company will be £6 million 
and they will handle all future contracts for 
aircraft and guided weapons in the English 
Electric Group. 

This new arrangement, which makes clearer 
the extent of the group’s resources invested in 
aircraft and guided weapon design and manufac- 
ture, also makes easier the task of associating 
with other aircraft companies in joint projects. 
It followed soon after the announcement by 
English Electric that their Lightning had flown at 
Mach 2 in level flight. The aircraft was 
accelerated from Mach 0-95 at 35,000ft by 
using reheat on the two Rolls-Royce Avon 
engines. The acceleration to Mach 2 was 
achieved in level flight and maintained using a 
minimum of reheat. 


Vauxhall Bridge Atlantic 


Total production of vehicles by Vauxhall Motors 
during 1958 was the highest ever: 175,000 units 
compared to 150,000 in 1957. Exports have 
played a big part in this recovery, accounting for 
59 per cent of total sales which was the highest 
proportion since 1953. 

The chief factors of the year’s export business 
was the increase in shipments to the United 
States and Canada. Over 21,000 cars, all 
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Victors, went to the United States, compared 
with less than 5,000 in 1957 (shipments began at 
the end of August) and nearly 15,000 went to 
Canada compared to just over 6,000 the previous 
year. The success of the Victor in North 
America is the key to the company’s recovery. 
It has demonstrated that small family cars can 
do as well if not better than sports cars, provided 
they are marketed with energy and skill. Victors 
are believed to be the highest selling of any 
British made model in the United States, and 
to be challenging the position of both Volkswagen 
and Renault’s Dauphine. 


Short Range Private Venture 


A new short to medium range turboprop airliner, 
the Avro 748, is to be developed by the aviation 
division of the Hawker Siddeley Group. The 
group’s managing director, Sir Roy Dobson, 
expressed his confidence that a good market 
exists “ all over the world” for a small British 
airliner. ‘* We have been considering,” he said, 
“the potential market, home and overseas, for 
this type of airliner for quite some time, and we 
have already done a great deal of preliminary 
work on this project. The Avro 748 will carry 
34 to 44 passengers, be fully pressurised and will 
have twin Rolls-Royce Dart engines.” 
The decision to go ahead with this project 
with all possible speed—the target for the first 
flight of the 748 is early next year—follows the 
group’s success with their other private venture, 
the Armstrong Whitworth Argosy freighter- 
coach which is to be adapted for RAF Transport 
Command. There is room for more private 
venture work, backed as it must be, by thorough 
and far-seeing market research. The extent of 
the financial risk, and the possibility of hand- 
some earnings, combine to ensure that only the 
most imaginative and enterprising companies 
will be involved—at least for any length of time. 


Computer Merger 


The proposal to merge the British Tabulating 
Machine Company with Powers-Samas Account- 
ing Machines is the first major move to challenge 
the world dominance of the United States giant 
International Business Machines. A joint state- 
ment by the two companies concerned points out 
that BTM and Powers (a wholly-owned subsidi- 
ary of Vickers Limited) are engaged in the same 
type of business—the manufacture and supply 
of punched-card accounting machines, electronic 
calculators and computers, cards and other 
accessories—and defines the main purpose of the 
merger. This is “ to improve efficiency and by 
the integration, and, as may be required, expan- 
sion of the production and distribution resources 
of the two companies to meet economically the 
steadily increasing demand throughout the world 
for the above types of machines and equipment. 
As a result of integration the new company 
should be in a position to offer a very full range 
of electronic calculators and computers as well 
as punched-card equipment. 

The progress made by IBM in the United 
States, where they have won the major share of 
the computer market, indicates that the plums 
are to be won by the large company, equipped to 
carry out the considerable amount of funda- 
mental research and the development work 
required to apply new computer techniques to 
industrial processes. 

The financial basis of the merger is to be trans- 
ferred to a new operating company, to be 
known as International Computers and Tabu- 
lators Limited (“LCT”), owned jointly in 
the ratio of 62 per cent by BTM and 38 per 
cent by Vickers. BTM are to increase their 
authorised share capital from £1 million to 
£12 million by the creation of 6 million ordinary 
shares of £1 each, 3°06 million of which will 
be for issue to Vickers in exchange for the 
issued share capital of Powers and 2-94 million 
will be available for issue if and when required. 
The new company’s issued share capital will 
therefore be £8°46 million (£5-4 million cur- 
rently issued) and load capital £9-14 million. 
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Automobile Engineering 


By Gordon Wilkins 


January 23, 1959 ENGINEERInyg 


STANDARDS FOR THE MOTOR INDUSTRY 


The progress from company standards to 
internationally accepted ones, which has helped 
the motor industry to advance from stationary 
batch assembly to flow production based on 
transfer machine lines and chain conveyors, was 
reviewed in a paper presented io the Auto- 
mobile Division of the Institution of Mechanical 
Engineers on 13 January by Mr. E. Woodbridge, 
Standards and Technical Manager of the Society 
of Motor Manufacturers and Traders. 

Shortly after the First World War about a dozen 
vehicle and component manufacturers formed 
the Research Association of British Motor and 
Allied Manufacturers which concerned _ itself 
mainly with formulae and charts, one item being 
Ricardo’s formula for thermal efficiency. 

In 1931 a Research and Standardisation Com- 
mittee was set up by the Institution of Auto- 
mobile Engineers, absorbing the assets of 
RABMAM. It received an annual grant of 
£5,000 from the SMMT and £3,000 from the 
DSIR, and subscriptions from the member 
companies. By 1944 it had a staff of more than 
50 and an annual income of £31,000. In 1946 
its laboratory was handed over to MIRA which 
became the industry’s autonomous research 
organisation. 

Publication of IAE data sheets terminated 
with the outbreak of war in 1939, and the 
SMMT later began issuing data sheets giving 
standards agreed between the Big Six car manu- 
facturers, or the Heavy Five commercial vehicle 
manufacturers, in consultation with component 
producers. The main objective was rationalisa- 
tion. 186 items of electrical equipment were 
replaced by 26, and 222 types of telescopic 
dampers were replaced by 56. Agreed specifica- 
tions are now published in the SMMT handbook 
Standards for the British Automobile Industry. 
Mr. Woodbridge comments: “If there is a 
lesson to be learnt from this very brief historical 
review it is, surely, the lack of continuity of this 
work which can only be accounted for by the 
lack of appreciation in some quarters of the 


Following the introduction of the Wolseley 15/60 
with a new body shell based on designs by the 
Italian stylist Pinin Farina, the BMC has just 
announced a new Austin A 55 using the same 
body shell and most of the same mechanical 
components. A _ difference in appearance is 
obtained by using a wide horizontal radiator 
grille and different side decoration; the interior 
trim is in more modern style. 

Compared with the old A 55, wheelbase and 
track are practically unchanged. The car is 
about | ft longer, 2in wider and is 4 in lower, 
despite the use of larger wheels with 5-90-14 
tubeless tyres as against 5-90-13 on the old 


The new Austin A 55 has an 
Italian design body and some 
changes. 


small mechanical 








contribution which standardisation makes to 
the well-being of the industry.” 

Preparation of a standard should take into 
account: Availability of supplies; processing to 
allow for progress in materials and methods 
within the standard; production; and quality 
control. The last requires fine judgment because 
if requirements are too stringent, raw materials 
may prove too costly, but if they are not stringent 
enough the product may fail or automatic pro- 
duction lines may be stopped. 

The motor industry uses BSI standards, or the 
DEF series prepared by the Ministry of Supply 
for services equipment, wherever possible, to 
avoid duplication. Examples of standards given 
in the paper range from agreed nomenclature for 
different types of car wheel to positions for car 
lamps and a line of demarcation schedule 
dividing work on trolley buses between chassis 
builder, body builder and electric equipment 
supplier. 

The motor industry is represented at the 
International Organisation for Standardisation 
(ISO) at Geneva through the BSI and its Auto- 
mobile Industry Standards Committee on which 
the SMMT is represented. ISO has no legisla- 
tive power, but has produced recommendations 
on lighting and signalling which have been 
adopted in the legislation of member countries. 
Much of the work was carried out by the GTB 
(Groupe de Travail de Bruxelles). A coupling 
for articulated vehicles and trailers, originally an 
SAE American standard and adopted by the 
SMMT, has now been accepted by the ISO for 
international recommendation. Committees are 
at present dealing with ball and roller bearings, 
materials and screw threads. 

Mr. Woodbridge makes the point that legisla- 
tion should not include technical specifications, 
and cites the American Uniform Vehicle Code 
as a good example of how rules governing the 
construction and use of vehicles should be framed. 
The Code serves as a guide to State legislators 
when preparing new trafic laws, but on tech- 





AUSTIN A55 


model. The engine is basically the same four 
cylinder 1,489 cc B-type unit of the BMC but 
has a new SU carburetter instead of the previous 
Zenith and the speed for maximum power and 
torque has been increased by 100 r.p.m., giving 
a slight improvement in both readings (53 b.h.p. 
at 4,350 r.p.m. against 51, 82-5 lb-ft at 2,100 r.p.m. 
against 81). 

The clutch is hydraulically operated and the 
gearbox is now worked from a central lever 
instead of a steering column lever. The gearbox 
ratios are also more closely spaced. The axle 
ratio is slightly lower (4:55 against 4-3) and 
despite the increase in tyre diameter it has pro- 
duced a slight drop in m.p.h. per 1,000 r.p.m. in 
top gear (15-6 m.p.h. against 15-84 m.p.h.). 
This should suffice to prevent any loss of per- 
formance from the slight increase in weight. 
The new car ready for the road weighs about 
42 lb more than the old one. 

Brakes are Girling hydraulic with two leading 
shoes at the front. The size of the front brakes 
has been increased, the drums now being 9 in 
by 24 in against the previous width of 1} in; 
rear drums are unchanged at 9 in by |} in. The 
steering box is unchanged and the suspension 
units are very similar to those of the previous 
model except that there is now no anti-roll bar 
at the rear. The battery is unchanged but an 
extra large unit of 57 Ah capacity is now avail- 
able for cold climates. Fuel tank capacity has 
been increased to 10 Imp. gallons; the old one 
was 8} gallons. 


nical specifications is content to cite the appy, 
priate SAE standards. 

As an example of the wrong approach } 
quotes the British regulation on braking whig, 
specifies that ‘* failure of any part of the mechap. 
ism (other than a fixed member or brake-shg 
anchor pin) must still leave available for ug 
on not less than half the total number of wheek 
brakes sufficient under the most adverse con(j. 
tions to bring the vehicle to rest within a reasop. 
able distance, but not more than one front whee 
must be included in half the number of wheel” 
He adds ‘** There was no doubt some reason fo, 
this technical requirement when the regulation 
was made but it excludes the use of both fron; 
wheels for this purpose and would apparent) 
admit braking on either the two nearside whee 
or the two off-side wheels of a four-wheele 
vehicle, which would be highly undesirable, to 
say the least.” As against this the Road 
Vehicles Lighting (Amendment) Regulations 
1958, refer to British Standards for the technica 
requirements of reflectors and tail lights rather 
than incorporating the specifications themselves, 

The Economic Commission for Europe Work 
ing Party, with permanent headquarters in 
Geneva, affects the motor industry because it 
makes recommendations to supplement the 
Geneva Convention of 1949 relating to con 
struction of vehicles, and these may be adopted 
in the local regulations in export markets. The 
official representatives from the United Kingdom 
are from the Ministry of Transport, but the 
SMMT is represented via the Bureau Permanent 
International des Constructeurs d’Automobiles. 
Subjects recently considered include lighting 
and signalling, brakes, and safety in vehicle 
design. 

Mr. Woodbridge concludes: standards should 
serve the industry, not master it. 
so far as possible, be prepared and used on a 


voluntary basis and there should be the = : 
oth | 


liaison between industrial standards, 


national and international. 


VEHICLE TESTS 


Last month the Ministry of Transport and Civil 
Aviation announced that applications for 
appointments as authorised examiners could 
now be received from commercial garages and 
firms with adequate premises and equipment to 
carry out the tests envisaged by the vehicle 
testing scheme. No limit will be set to the 
number of stations in any one area; suitability 
will be the sole criterion. Forms of application 
and details of conditions are available from the 
Regional Transport Commissioner at the local 
Area office or from the Ministry (VRT division), 
Berkeley Square House, London, W.1. The 
order requiring vehicles to be tested will not 
be made until the Minister is satisfied that there 
an adequate number of stations available for 
the work. 


LUXURY CAR RADIO 


The Touchbutton Pyeway is the latest addition 
to the range of car radios made by Pye Tele- 
communications Limited, Newmarket Road, 
Cambridge. It is described as a luxury set and 
incorporates transistor and printed circuits. 
Full medium and long wave coverage is given 
and the five pushbuttons allow a choice of four 
medium and one long wave station; there 1s 
provision for tuning by button control to any 
desired station in the range. The set is available 
in four colours to match the facia panel. 
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The Human Element 


Passing Excellence 


The retirement of Mr. G. A. Vandervell from 
international motor racing is a blow to hopes 
many have entertained that Britain would main- 
tain and increase the lead Vanwall racing cars 
established last year. His medical advisers, who 
examined him before he visited the United States 
before Christmas, have told him that at the age of 
60 he must go slower. In his statement, Mit. 
Vandervell said: “It is particularly regrettable 
to me to have to make this decision after building 
up a fine team, but I feel L cannot carry on by 
radar or remote control. 1 am sure, however, 
that all who have been associated with Vanwall 
have gained worthwhile experience and have not 
wasted their time. The personnel can_ be 
absorbed in my company with advantage.” 

In considering cases of retirement such as this 
one, where the influence of one man is wholly 
vital to the continued existence of the enterprise, 
one may ask why no successor has been trained. 
The achievements of Mr. Vandervell are such— 
in the development and manufacture of motor 
vehicle bearings as well as in motor racing—that 
those who have helped him along have every 
right to look beyond one leader to another. It is 
unfortunately the case that in many privately 
owned companies, the company is virtually the 
man who built it. The characteristics that made 
him succeed—single-mindedness, courage, deter- 
mination and self confidence—rarely go with 
forward thinking on the question of a successor. 
But there are instances where excellence and 
transience are inseparably linked. This may be 
such a case. 


Precipitate Action 


A writ claiming damages for ‘“ conspiracy to 
injure the plaintiffs in their trade *’ was issued 
last week on behalf of the Universal Pattern and 
Precision Company Limited of Crawley, Sussex, 
against two shop stewards. The company con- 
iend that these two men, Mr. V. G. Lawton and 
Mr. T. V. Kirrage, who led a walk-out of the 
firm’s 88 machine shop employees on 29 Decem- 
ber, acted precipitately and that their action 
resulted in the company incurring a heavy loss. 
On 3 January the company dismissed the em- 
ployees alleged to have walked out and closed 
the department. The premises are now for sale. 

The trouble arose after a discussion between 
the management and the shop stewards over a 
question of redundancy. The company are 
quoted as saying that “‘ after discussions with 
trade union officials it became clear to us that 
they were determined to dictate the number of 
men we must employ regardless of the amount 
of work available.” The district secretary of the 
Amalgamated Engineering Union denies this 
and states that the union were anxious to mini- 
mise redundancy by some form of short-time 
working for the whole of the machine shop but 
that “ at no time did we preclude the possibility 
that there would be some redundancy.” He 
emphasied however, the trade-union view that 

there is a responsibility on all employers to take 
their workpeople into their confidence on matters 
involving displacement of labour,” and that this 
applied particularly to new towns like Crawley 
where alternative employment was scarce. 

The company’s attitude would appear to be 
born of desperation. There can be few cases 
of a firm winding up a section of their activities 
because of a minor strike. There is also the 
matter of responsibility. It is little help to say 
(in a letter to the AEU) that “there was now no 
dispute with the union, as they did not employ 
any of the union’s members or intend to.” 


Reward for Highwayman 


a eet's scholarship at the Graduate School of 
ighway Engineering at Birmingham University 


is being offered by Aveling-Barford of Grantham, 
makers of road construction machinery. In 
their announcement the company emphasise the 
need to strengthen Britain’s position as road 
builders. The School of Highway Engineering 
offers, they say, ‘ unparalleled facilities ’’ and 
is a new departure in the treatment of the 
science of road making. Before its establishment, 
American universities ** held, to all intents and 
purposes, a world monopoly in the teaching of 
highway engineering. Students from all hemi- 
spheres were taught American methods and 
inevitably they left with a preference for American 
machines and equipment.” 

Efforts are being made to find an overseas 
student. The first holder of the scholarship, who 
started last October, was a B.Sc. in civil engi- 
neering from the Witwatersrand University in 
Johannesburg. Such a degree, or equivalent 
professional qualifications, plus three years’ 
practical experience of highway construction, 
constitute the qualifications applicants must have. 


Tax Relief to Train Apprentices 


There have been reports recently that the 
Government is prepared to consider a scheme for 
using tax-credits for small firms as an encourage- 
ment to them to take on the training of appren- 
tices. The argument runs like this. The need 
for apprentices in industry is growing at a time 
when the facilities for training them may well be 
decreasing. This decline is caused by the con- 
traction in the aircraft industry and the fact that 
apprenticeship courses for youngsters in larger 
concerns are fully booked for some time ahead. 
The only place therefore where capacity can be 
created is in smaller companies which are in any 
event the larger part of the engineering industry 
and which create a considerable demand for 
apprentices, a demand which they, themselves, 
do little to satisfy. 

So far as it goes the idea has attractions. It 
offers an incentive to the smaller concern to pay 
wages to apprentices. But training apprentices is 
much more than a question of finding funds. 
Teachers and facilities have also to be assembled. 
It would seem that groups of companies would 
have to make joint arrangements in the same 
localities and this would put severe bounds to 
the practicability of the idea. It has much to 
recommend it for all that. 


Academic Claims 


The acceptance by the Government of plans for 
a university population of about 124,000 by the 
mid-60’s, with something like another 12,000 ina 
further ten years has raised a complex of issues 
so far as the necessary building programme is 
concerned. A number of towns up and down 
the country have now advanced their claims for 
a university foundation. They include Norwich, 
Brighton, Coventry and York. 

The claims are various. Some have ease of 
access to industry for training, some an academic 
local tradition. Brighton might be an overspill 
from crowded London. Norwich declares her- 
self to be the middle of a large area with no uni- 
versity serving it as yet. All in common assume 
it better to build new universities than expand 
some old ones. Behind this again is the question 
whether big universities offer economies which 
overrule the impersonality and lack of individual 
tuition of large institutions. 

The issue cannot be argued even briefly here 
but it is certainly true that the big universities 
start with an initial advantage. They offer 
probably the highest output of graduates per 
teacher and they are easier to mobilise for the 
use of large and expensive teaching equipment. 

In addition to the proposed increase in 
academic facilities, the Department of Scientific 
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and Industrial Research, as part of its second 
five-year plan, wishes to raise the number of its 
postgraduate studentships and fellowships in 
science and engineering. Research projects are 
also to be assisted on a larger scale. Details are 
given in Notes on DSIR Grants for Graduate 
Students and Research Workers (HMSO |s 9d). 


Shop Floor Protagonist 


The Industrial Welfare Society is organising a 
weekend conference for foremen and shop 
stewards in February. The conference will be 
opened by the Ministry of Labour’s chief 
industrial commissioner and there will be papers 
from both the management and trade union side. 

The case for the conference method on this 
very topical and difficult subject—the relations 
between foremen and shop stewards—is based 
on the fact that as groups they are both on tho 
defensive at the present time. The foreman is 
the traditional representative of authority on the 
shop floor and his position is increasingly 
challenged by workers on the one side who dislike 
an intermediate disciplinarian between them- 
selves and what they consider to be white-collar 
management, and on the other by managements 
who want to get nearer the men’s representatives. 

On the other hand, the shop stewards, despite 
all their bravado in many factories, feel new and 
vulnerable in their recently acquired positions of 
power. They are as a group by no means as 
confident as they sound and the best of them 
know that they have a lot to learn. 

With two groups like this there is clearly scope 
for an educative process and learning the opposite 
point of view by discussion, provided that dis- 
cussion is down to earth and not lost in general- 
isationsor jargon. 


Two of Their Generation 


The paths of successful people have a special 
fascination of their own. Last week, the Central 
Electricity Generating Board announced the 
appointment of two chief generating engineers, 
whose steps on the road to responsibility may 
well represent typical routes through apprentice- 
ship and university. Mr. E. Forth, M.I.Mech.E., 
M.Inst.F., since 1957 generation operation 
engineer at the Board’s headquarters, has been 
appointed chief generation engineer, North 
Eastern Division. Educated at the Wolsingham 
Grammar School and King’s College, University 
of Durham, where he obtained a B.Sc. in 
electrical engineering, and apprenticed with 
C. A. Parsons and Company, Mr. Forth joined 
the North Eastern Electric Supply Company as 
a student engineer in 1934 and was in the service 
of that company continuously until the re- 
organisation of the electricity supply industry 
in 1948. From 1940 he held successive appoint- 
ments in the North Tees power station of which 
latterly he was power station superintendent. 
He later became generation engineer (operation) 
for the Southern Group and subsequently for 
the Northern Group of the Central Electricity 
Authority’s North Eastern Generation Division. 

Mr. W. Warren, M.B.E., M.I.Mech.E., 
M.L.E.E., since 1948 generation engineer (opera- 
tion), East Midlands Division, has been appointed 
chief generation engineer in the division in 
succession to Mr. O. S. Woods, who is now 
divisional controller. Mr. Warren served a 
mechanical engineering apprenticeship with Alley 
and McLellan, Glasgow. He entered the elec- 
tricity supply industry by joining the municipal 
electricity undertaking at Glasgow, and_ later 
held positions in the concerns operated by North 
Metropolitan (Taylors Lane), Islington Borough 
Council and Hammersmith Borough Council. 
He then transferred to International Combustion 
Limited, in whose service he was associated with 
the commissioning of new plant at Billington, 
Derby, Taylors Lane, Ashington, Poplar and 
St. Pancras. In 1927 he moved to Derby where 
he was successively station superintendent and 
deputy borough engineer. 











EFORE the 1955 Geneva Conference almost all 

details appertaining to nuclear fuels had been 
jealously guarded. When the veil of secrecy 
was lifted much hitherto unpublished information 
became available regarding materials which 
were unknown to the conventional scientist, 
and almost every paper on the subject dealt with 
some novel aspect. The 1958 conference con- 
sidered the advances made in a shorter period, 
three years, instead of ten, and there was less 
really novel information, partly because some of 
the earlier results required to be checked and 
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completed, and partly because much more of 
the: work has been published as it neared com- 
pletion. On the other hand, a much larger 
number of papers has been written. In many 
cases, particularly where the smaller countries 
are concerned, the papers consist of review 
articles, sometimes repeating the facts disclosed 
at the previous conference. But much new work 
has been reported, most of it from the three 
major nuclear powers, and France, Germany 
and Scandinavia. To a large extent this work 
has occupied itself with filling the gaps. 


Fissile and Fertile Materials 


In this first article on metallurgy and fuels, 
the fissile and fertile materials, uranium, plu- 
tonium and thorium and their compounds, will 
be discussed. A second article will be devoted 
to canning materials and future trends. 


Uranium 


The properties, fabrication and _ irradiation 
behaviour of uranium metal exemplify the detail 




















that has been added to the existing record. 

Uranium metal can be produced as billet by 
fluoride reduction or as powder by oxide 
reduction. Both of these processes have been 
known for many years. Recently the fluoride 
reduction method has been greatly increased in 
scale (P1433 USA!), and the 14 ton billets so 
produced pressed and worked into fuel element 
parts without an intermediate melting process 
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Li100}r = Lytoojorc (1 + 22°50 x 10-*¢ been 
11-97 10-*f2 + 14-74 x 10-7) § rand 
Ljoioy: = Lorojorc (1 + 0°61 x 10-%r - es 
2:17 10-°r? — 18-41 10-7) 2 
i T 
Ljoo1jr = Lyoorjorc (1 + 19-37 x 10-*r 4 -— .. 
5-71 10-°¢? + 23-26 x 107%) sg 
? w 
Vi = Voc (1 + 42°57 x 10-*t + : 
16-48 10-*r? + 18-80 107!) ae 
WK 
V = volume, L = length 5 
and f C (—253° to 640°C : 
6 
6 . 
3 K 
Elastic Constants 
pea ete ——$—__—___—_—_— _ 
Young’s moduli (E) | Linear compressibilities (8) 
ong pen eas a ae Fa r 
E[,100] =2-038 x 10"? dynes per sq. | 6 [100] =0-380 x 10-" sq. 
cm (29-6 x 10° Ib per sq. in) cm per dyne 
Eloio] = 1-483 x 101? dynes per sq. | B [oro] =0-292 x 10-™ sq. 
cm (21-5 x 10° Ib per sq. in) | cm per dyne ; 
Eloo1] =2-084 x 10" dynes per sq. | 8 [oo] =0-225 x 10-* sq. 
cm (30-2 x 10® Ib per sq. in) | em per dyne 
a 7 ars pom mmeET TS eo Fis 
Volume compressibility: da 
Poisson's ratios (7) |g =0-897 x 10-1 sq. cm. per | 
‘is dyne 
— _—- | —_____—_— ae 
o = +0-243 | 
a= +0-177 
on 0-017 Bulk modulus: c 
Ca 0-017 K=1-115 x 10-* dynes per ~ 
o 93 +0-390 sq. cm £ 
Cu 0-548 
F . 
a compressional strain pnd direction for a tensile stress in 
°ij sional strain i ~ 
the [aisemion: dhe cahoots 1, 2 and 3 refer to [100], [010], and t 
[001] directions respectively. C 











GENEVA DISTILLATE 


Prolific in papers and enormous in scope, the Second International Conference 
on the Peaceful Uses of Atomic Energy can only assume its true significance 
when the information presented there has been thoroughly digested. 
Stage in this process, ENGINEERING has commissioned sixteen specialists to 
summarise the matter of the Conference under a number of subject headings. 
The process may be regarded as one of distillation, with concentrated fractions 
The contributors have consolidated the informa- 
tion published during the Conference, selecting the essentials, reconciling the 
submissions of different authors and countries, and tabulating the most impor- 


drawn off at various levels. 


tant data. 
Sir John Cockcroft’s overall survey of the Conference. 


As an introduction to the series, we published on 19 September Isotope Separation 
The present series is 
being published at weekly intervals and will include sixteen articles in accord- 
ance with the table. The Conference was held in Geneva from | to 13 September. 








Power Reactors (28 Nov., page 694) .. 
Research Reactors (21 Nov., page 662) 
Thermonuclear Research: 


As a Radiation Shielding (31 Oct., page 568) 
Reactor Engineering (5 Dec., page 730) 
Metallurgy id 


Instrumentation 
Nuclear Physics 


(12 Dec., page 762) 


(24 Oct., page 536) { DF 


Chemistry and Processing 
Radiation Protection 
Reactor Safety 





Mr. G. W. K. Ford, Research Manager, Dounreay 
Dr. V. S. Crocker, Reactor Division, Harwell 


Pinch Effect) (19 Dec., page 796) Dr. A. A. Ware, AEI Research Laboratory pan 
(Other Devices) (26 Dec., bn 824) Dr. R. J. Bickerton, Controlled Thermonuclear Research Division, Harwell 
Propulsion (7 Nov., page 600) Mr. B. T. Price, Reactor Division, Harwell 


Mr. J. D. Jones, Reactor Division, Harwell ; . ’ 
Mr. R. P. Kinsey, Chief Engineer, Advanced Reactor Design Office Risley 
Mr. L. 
Mr. R. B. Stephens, Mullard Equipment Ltd. 
M. J. Poole, Nuclear Physics Division, Harwell 
\ Dr. M. Sowerby, Nuclear Physics Division, Harwell 
Radioactive Isotopes (14 Nov., page 634) Mr. E. R. Wiblin, Isotope Division, Harwell 

= .. Mr. F. I. Hurley, Head of Laboratories, Capenhurst 
Dr. R. 
Dr. I. S. Eve, Radiobiological Adviser, Health and Safety Branch 
Mr. F. R. Farmer, Head of Reactor Safety Division, H & S Branch 
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costs with those for the British process would 
interest. 
ee prec deal with the powder metal- 
lurgy process. The scope of the reduction 
process has been increased to cover the pre- 
paration of alloys (P1097 Australia*); a more 
detailed account of the methods used to con- 
solidate the powders—sintering, hot compacting 
and extrusion—(P1470 UK*) are given; and an 







nd interesting method of manufacturing alloys 
by the infiltration of a liquid phase whereby 
dense pore-free bodies can be produced from 


very poorly or not at all alloyable components 
such as magnesium in uranium, or uranium in 
tungsten (P1443 Austria‘). 

The markedly anisotropic nature of the pro- 
perties of the alpha uranium crystal govern the 
behaviour of the polycrystalline aggregate which 

constitutes uranium metal. Much careful work 
~~ has gone into the accurate determination of 
. these properties (P713 USA®*). The properties 
of the alpha uranium crystal are defined, with 
respect to the three major crystallographic axes 
at right angles, [100], [010], [001], in Table I 
. and Figs. | and 2 opposite. The deformation 
characteristics of the uranium crystal show, as is 
to be expected, equally anisotropic behaviour, 
and the major aspects have been elucidated. 
It has long been known to those concerned 
- that uranium worked in the alpha phase shows 
marked directional properties, and that the pure 
metal slowly cooled from the beta phase is very 
coarse grained, structures which are both highly 
undesirable in fuel elements. Much study has 
been given to methods of grain refinement and 
‘) randomisation. The method of quenching from 
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Fig. 5 Tensile creep 
data for uranium. 
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Fig. 6 Variation of secondary 
creep rate with grain size for a 
uranium 0-5 (atomic) per cent alloy. 
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Fig. 3 Irregular grains 
formed by quenching uranium. 
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Fig. 4 Effect of the iron, silicon and aluminium 
content in uranium upon the macrograin size. 


the £ phase has been the subject of many papers. 

Two processes for transforming uranium alloys 
are recognised (P 27 UK‘), and may be described 
with reference to a TTT diagram such as is used 
to describe the heat treatment of steel. Both 
transformations nucleate by shear. That asso- 
ciated with the upper loop Fig. 2 grows by 
diffusion, and that associated with the lower loop 
by shear. 

The effect of alloying elements which exhibit 
marked differences in solubility between the 
higher and lower temperature phases (iron, 
silicon, chromium, for 
example) depress the 
transformation tempera- 
ture and reduce its rate. 
If the effect of the alloy- 
ing element is such as to 
interfere greatly with the 
shear mechanism, the 
two loops become well 
separated and grain re- 
finement may be obtain- 
ed by cooling rapidly to a temperature corres- 
ponding to the lower part of the upper loop and 
holding at that temperature (isothermal trans- 
formation). This process is comparatively expen- 
sive, and the relatively large amounts of alloying 
constituents needed have a detrimental effect on 
the neutron economy. 

For this reason most of the uranium metal 
fuel elements so far produced have been only 
lightly alloyed with small quantities of iron and 
aluminium, and are refined by water quenching. 
If transformation occurs at the inflection of the 
transformaton curve (Fig. 2) nucleation occurs 
at such a rate that the grains can only grow a small 
amount. 

The irregular grains so produced (Fig. 3) can 
be rounded off by annealing. The relative effects 
of iron, silicon and chromium on grain refine- 
ment by quenching have been studied (P 2191 
USSR’) and are indicated in Fig. 4. 
Considerable effort has been expended on a 














study of the mechanical properties of uranium 
and its alloys. The standard magnesium-reduced 
controlled-grain-size material at present used in 
British reactors is very consistent in behaviour 
(P 49 UK*) and its deformation in creep follows 
the law 

40,100 


RT 


where « is the strain rate, o the applied stress in 
tons per square inch, R the gas constant, and 
T the temperature in degrees Kelvin. Fig. 5 
shows the agreement obtained between equation 
(1) and experiment at 400° C, 500° C and 600° C. 

Because of the anisotropic nature of alpha 
uranium its resistance to creep is markedly 
affected by temperature variations in the speci- 
men. The magnitude of these effects has been 
calculated and for temperature cycles of four 
hours duration, the calculated and observed 
rates of steady state creep are given in Table II. 


«e = 5-02 x 10° - 71-70. (1) 


TABLE II.—Effect of Small Thermal Cycles on the Creep Rate of 
Uranium: Comparison o Theory with Experiment 

















10° C cycles 5° C cycles 
Applied (500° to 480° C) (500° to 490° C) 
stress 
(tons per Tie ge 
sq. in) «i* ' i* ei : ei 
- experi- theory — experi- ~ theory 
«Oo ment €0 «Oo ment | €0 
0-20 6°39 6°91 —- 4-26 
0-30 4°66 5-21 2-65 3-20 
0-75 2-41 2-74 1-82 1-69 
| 








i is the creep rate with mean temperature 500°C and a 
cyclii.g amplitude as indicated. 
€o is the creep rate with constant temperature 500° C. 








The effect of grain size on creep rate is complex. 
Alloys of smaller grain size should show greater 
resistance at low temperatures and less at higher. 
In general this appears to be true, and the effec 
is shown in Fig. 6. 

Besides other properties of pure uranium, 
much work has gone in a study of the influence 
of alloying additions. Most of this has gone 
towards filling the gaps and removing incon- 
sistencies in diagrams already known, but the 
Russians and American in particular have ex- 
plored hitherto uncharted areas. The Americans 
have studied the effect of rare fission-product 
elements, and the Russians have explored many 
new ternary systems. 


Irradiation Effects on Uranium Metal 


As a result of intensive work in three countries, 
the different effects of irradiation on uranium 
metal are now becoming generally recognised 


y 


Fig. 7 Irradiated bar of uranium, showing variable wrinkling. 





Fig. 8 Surface wrinkle due to large in- 
ternal grain, 600 MWD per ton at 200° C. 
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Fig. 9 Variation of wrinkling 

with irradiation and temperature. 








even if not fully understood. 
follow. 

1. Irradiation Distortion —Distortion du.-ing 
irradiation causes a change in shape of the 
alpha uranium crystal involving an increase in 
length in the 010 direction and a corresponding 
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Fig. 11 (below) Effect of irradiation temperature 
on the swelling of uranium compacts prepared 
by hot-pressing uranium hydride powder. 
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decrease in the 100 direction with no change 
either in density or in the 001 direction. This 
growth is of magnitude 50 per cent for 0-1 per 
cent burnup at 200° C and decreases linearly to 
zero at 500°C in a single crystal. American 
reports describe considerably increased growth 
in pseudo single crystals and in textured uranium, 
the reasons for which are still under discussion. 

““ Growth ” can lead to “ wrinkling ” in large 
grained randomly oriented uranium. The ap- 
pearance and mechanism are clearly shown in 
Figs. 7 and 8 (P50 UK‘®), and its variation with 
temperature (shown in Fig. 9) corresponds well 
with the variation of growth with temperature. 
The interactions between individual crystals in 
the matrix can cause cracks and voids which give 
decrease in density of about 2 per cent per | per 
cent burnup at about 200° C. 

2. Increase in Atomic Volume.—The replace- 
ment during fission of one uranium atom by 
fission products results in a volume increase of 
3*1 per cent per | per cent of material under- 
going fission. 

3. Swelling due to Fission Product Gas Pressure. 
—At temperatures above 400° C fission-product 
gases form bubbles in which they expand against 
the creep strength of the uranium. The increase 
in volume may be large, and is of considerable 
technological importance in that it determines 
the upper limits of operating temperature and 
life of uranium-metal fuel elements. 

The volume increase (provided certain simpli- 
fying assumptions are made as to bubble shape 
and size) is amenable to calculation. The 
results of such calculations, assuming certain 
volumes of discrete particles round which the 
bubbles nucleate, are shown in Fig. 10 
(P81 UK"). 

Typical results of irradiation testing on 
uranium metal show qualitative agreement with 
the predictions of swelling theory, as can be seen 
from Fig. 11 (P1890 USA"). In general, the 
agreement is better at the higher temperatures 
(600° C) and above, but the observed swelling 
at 450 to 500° C may be increased by temperature 
cycling which is known to reduce the creep 
strength of isotopic materials such as uranium. 
Certainly the results of density determinations 
for the fuel elements in the Calder Hall reactors, 
in which the temperature has remained sensibly 


Fig. 10 (left) Re- 

lationship between Fig. 12 Percentage 
swelling and tempera- change in density 
ture for 0-3 per cent as a function of 
burn-up of uranium irradiation temper- 
at 4 MW per tonne. ature and burnup. 
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Fig. 13 Phase diagram for uran- 
ium oxides from UO, to U;0,s. 


constant, do not differ appreciably from th 
calculated values. If uranium is alloyed with 
10 to 14 per cent molybdenum an _ isotropic 
structure which is not subject to thermal-cycling 


damage results, and this, as may be expected, J 
shows very much less swelling in irradiation tests, § 


as indicated in Fig. 12 (P622 USA‘). 


Non-Metallic Fuels 


The desire to use material capable of irradia. 
tion at higher temperatures and burnups than 
uranium metal coupled with improved resistance 
to coolant attack has concentrated considerable 
effort on the study of the properties and manv- 
facture of uranium dioxide. Thirteen paper 
from Europe and North America deal with this 
material. Its most important technological 
property is that, in spite of fragmenting under 
thermal stresses it retains a high degree of 
dimensional stability under irradiation (P19 
Canada"). 


The material known as uranium oxide is that 


part of the family of 





Legend 
244° Hot rolled, unclad 


oxides from UO, to U;0, 
having oxygen within the 





x Coextruded ,unciad 


224-9 Coextruded, clad 


range UO, to UOs:. 
The equilibrium diagram 





of this range of material 
is shown in Fig. 3 











(P2404 USA"). The 
thermal conductivity, 
elastic and mechanical 
properties of UO, have 
been determined, values 





being recorded in Figs. 
Ss 14, 15 and 16.14 These 





creases in the proportion 
of oxygen (thermal con- 








Decrease in Density, per cent 


ductivity and _ creep 
strength at that tempera- 








ture being reduced). 
The most important 





properties are considet- 

















x3 ° 
036 
85 36 





O 

£88 2 
on x2 
O12 RIX \oo 
Oo 


effect of increased oxygen 
is, however, the increas 
in the rates of diffusion 
in UO, at high tem 
peratures. This is illus- 
trated clearly in Fig. 
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Fig. 14. Thermal conduc- 
tivity of uranium dioxide. 
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The most recent results have indicated 
D, = 8 x 10-* sq. cm per sec and 
E = 190 kilojoules. 

The use of these results shows that quite small 
percentages of the total gas produced are evolved 
from high density stoichiometric UO., as long 
as the centre temperature does not exceed 
1,600° C. Much larger amounts are evolved 
from non-stoichiometric or low density material. 

Unfortunately, the desirable stoichiometric 
material is much more difficult and expensive 
to fabricate than the non-stoichiometric, the 
higher diffusion coefficient and volatility of 
which promote sintering at much lower tem- 
peratures. In addition, it is easier to produce 
materials of large surface areas by reduction at 
lower temperatures. The result is that compacted 
pellets of oxygen content of UO,.,; or more can 
be sintered to densities in excess of 95 per cent 
by heating to 1,450° C, whereas the stoichio- 
metric material must be heated to temperatures 
in excess of 1,700° C. Since furnace construction 
and operating costs are much higher at higher 
temperatures effort has been devoted to the 
development of manufacturing methods which 
permit sintering of the non-stoichiometric 
material followed by later reduction in hydrogen 
to UO... So far, however, opinion appears to 
be divided as to the most desirable course and 
several manufacturing methods are described for 
UO, fuel. 




















oa The only other non-metallic fuel of importance 

» is uranium carbide. This material has con- 

siderable potential as a fuel for sodium-cooled 

7 reactors, as it should combine the dimensional 

stability and retention of fission product gases 

- of oxide with a high conductivity. Its use as a 

a) eee ee ee fuel has, however, so far been prevented by its 

panei ready oxidation and by the difficulty and expense 

Fig. 15 Modulus of elasticity against of manufacture. Improvements in this respect 

temperature for uranium dioxide. have been suggested (P964 Germany"®), and it has 

been demonstrated that 

7 ] a | | metallic coatings may 
9} + + readily be applied. 

al 

Plutonium 

Sag! | Methods of utilising 

; plutonium as a reactor 

gis + + “ fuel should be com- 
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Fig. 16 Modulus of rupture as a func- 
tion of temperature for uranium dioxide. 


has a greater creep strength at high tem- 
peratures, is less volatile, and fission pro- 
ducts formed in the lattice have less tendency 
to diffuse out. This property of retention of 
fission products is of the utmost importance in 
reactor technology. 

Provided that centre melting does not occur, 
the rates of evolution of fission product gases 
from uranium oxide can be calculated, by 
considering the specimen to be an assemblage of 
hypothetical spheres the total surface of which 
is equal to the available surface of the (porous) 

O;. Then at constant temperature, the fraction 
f released in time f is given by 


6 oo 
f=1 - 5 — 
a n’ 


n 


- exp (— n? 2? Dt/a?) 


where D D, exp ( 


RT 


knowledge of its alloying 
behaviour is now com- 
parable with that of most technological metals. 
New alloy systems studied or amended include 
Pu-Al, Pu-Zr (P71 UK'*), Pu-Bi, Pu-Pb and Pu-Be 


Tasie Il.—Irradiation Results for Thorium 
Low temperatures 


Weight per Burnup Length charge | Density charge 

cent Us, per cent per cent per cent 
0-13 1-7 0-47 1-07 
0-13 1-9 0-53 1-40 
1-39 2:4 0-67 1-45 
5-53 2°8 0-17 3-56 
5-53 4:4 0-27 4-79 


High temperatures 


lM | Per cent increase 
Max. meas. 
Burnup “s 


per cent a 
Dia. Length Volume 
0-35 625 1-0 0:2 2-4 
0:35 665 0-8 23 4:3 
0:35 665 1-3 1-9 4:8 
0-35 540 1-5 1-5 3-9 
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Fig. 18 Absolute thermoelec- 
tric power of plutonium metal. 


(P2197 USSR!’), all of considerable engineering 
importance, and also such systems as Pu-Cr 
and Pu-Os. 

The actual employment of plutonium as a 
fuel seems to have been confined to the alloy 
with aluminium, where it has been used as a 
replacement for highly enriched uranium in 
water-cooled reactors. Its behaviour (P1191 
Canada'*) is as might be expected, satisfactory, 
but unless problems of resistance of aluminium 
to high-temperature water are solved this appli- 
cation is restricted. 

The use of PuO, mixed with UO, as a fuel 
for gas and water cooled reactors, and of 
Pu-U-Mo alloys for fast reactors (P71 UK'**) 
and the somewhat ambitious project of a fast 
reactor with liquid fuel (P2021 USA") are 
under consideration. 


Thorium 


Interest in thorium metal has been confined 
to its use, alloyed with uranium in the fuel 
elements of the Sodium Reactor Experiment 
(P785 US*). The material is fabricated in a 
conventional manner using BeO-washed graphite 
crucibles in which billets are cast for copper- 
clad extrusion, then rod swaging and machining. 
The process is expensive and direct-casting 
methods are being developed. The alloy, 
because of its isotopic structure, is very stable 
under irradiation. 

There is, of course, no low-temperature 
“growth’’ and swelling becomes serious at 
higher temperatures than with uranium. Typical 
irradiation results are given in Table III on 
the left (P787 USA®*?). 

(References will be listed in the second article.) 
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Atomic Review 


Activity Transformed 


H™ of radioactive decay converted directly 
into electrical energy—lIsotopes and fuels— 
World programme continued. 


Thermoelectric Generator 


A 5-watt generator weighing 5 lb has converted 
heat evolved in radioactivity directly into 
electrical energy with an efficiency of 10 per 
cent. The fuel employed was the self-heating 
w-active material polonium. The generator, 
which was developed for the United States 
Atomic Energy Commission by the Martin 
Company of Baltimore and the Minnesota 
Mining and Manufacturing Company in four 
months, is discussed at length in the first Weekly 
Survey note (page 98). 


Fuel in Glass 


A novel technique of incorporating fissile and 
fertile material, homogeneously dispersed, in 
mineral or glass fibres, appears to have definite 
advantages for use in nuclear reactor fuel 
elements, according to a report summarised in 
Nuclear Science Abstracts. To date, incor- 
poration of 10 per cent uranium 235 oxide by 
weight has been readily achieved. Some 
of the advantages of dispersing fissile material 
(including uranium 233, uranium 235 and pluto- 
nium 239 and fertile material, including uranium 
238 and thorium 232) in glass fibres are: large 
surface area per unit fuel volume, high chemical 
and thermal stability, adaptability to variations 
in composition, versatility in possible structural 
forms, and adaptability to simplified chemical 
reprocessing procedures. (P. Harteck, S. Dondes 
and J. W. Michener, Rensselaer Polytechnic Inst., 
Troy, N.Y., and Owens-Corning Fiberglass 
Corp., Research Center, Newark, Ohio.) 


Isotope Standards 


The National Bureau of Standards in co-opera- 
tion with the United States Atomic Energy 
Commission has prepared the first of a series 


Management 


of uranium isotopic standards for use by educa- 
tional and research institutions and industry in 
the United States and abroad. Ten standard 
uranium isotopic samples became available 
from the Bureau on | October. Five additional 
uranium standards are in preparation to complete 
a series of fifteen. Standards for other atomic 
energy materials such as plutonium and thorium 
will be made available under a _ continuing 
programme intended to provide materials of 
known certified composition which will be 
universally acceptable as analytical standards. 

The standards will be at levels (weight per 
cent uranium 235) of 0-5, 1, 1-5, 2, 3, 5, 20, 85 
90, and 93. The five additional standards to 
be made available later will be at levels of 10, 
15, 35, 75, and 80. A natural uranium chemical 
standard, will complete the uranium series. 
Each isotopic standard issue unit will consist of 
a quantity of uranium oxide (U;O;) equivalent 
to one gram of uranium. The chemical standard 
issue unit will consist of 25 grams of uranium 
oxide. Charges will vary from about $18 to 
about $40 per issue unit depending on the 
enrichment level. 


World Programme 


Further countries in our series on the atomic 
energy programmes of the world appear below. 


Pakistan 


Lack of conventional fuels and the physiography of 
the country in East Pakistan gave nuclear power an 
immediate appeal, and the Atomic Energy Commis- 
sion established in 1956 is carrying out preliminary 
work in the directions of training, research and the 
investigation of available power reactors. 


Research 


Nuclear research in the universities is being 
carried out in co-operation with and supported by 
the Commission. An Institute of Nuclear Research 
and Reactor Technology is planned, and pending its 
establishment an interim laboratory comprising 
exponential pile, irradiation and nuclear physics 
sections, radioisotope section, and ore grading section, 
is being set up. Work began on this laboratory in 
December, 1957. It is intended that the Commission 


purchase a research reactor with United States aid. 
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Peru 
Detailed information concerning the Peruvian atom: 
energy programme is shortly to be released and Will bk 
summarised in these columns. 


Poland 


Poland is well supplied with easily mined fossjj fuel 
which, it has been estimated, would last for at least; 
century at present rates of demand. However, indys 
trial development and the combination of increas; 
labour costs and progressively more difficult exploiy. 
tion of underground resources mean that Nucley, 
power at an economic price should be Considered 4 
a major factor within the next two decades. 
Reactors 

The research stage of the nuclear developmen 
programme has been embarked upon. The fig 
research reactor, of 2MW thermal capacity, jp. 
ported from the USSR went into operation in 195 
An experimental gas-cooled graphite-moderatg 
reactor should be completed by 1962 or 1963. Then 
are also plans to build a materials testing reactor jy 
co-operation with neighbouring countries. 
Plans and Fuel Resources 

Estimates of nuclear power capacity by 1970 ar 
around 800 MW, with a further 1,000 MW during the 
next five years, representing by 1975 some 10 per cen; 
of total installed capacity. Poland has sufficien 
uranium deposits to undertake such a programme 
and the existence of these resources will, of cours. 
dictate the type of plant adopted. 


Portugal 

Large unexploited hydro-electric resources mean that 
nuclear power is not an immediate need, but th & 
Junta da Energia Nuclear is engaged on the construe. 
tion of its own laboratories for research and training. 
The equipment for these is to include a swimming. 
pool reactor, supplied by AMF Atomics, a Van de 
Graaf machine, a Cockcroft and Walton partick 
accelerator, and a pilot separation plant. Othe 
bodies, universities and institutions, are carrying out 
fundamental research, notably on radioisotopes. 
Resources 

A plant is to be built during the next six years for 
the production of 200 tons of uranium metal a year 
from Portuguese ores. 


Consortium 


The Companhia Portuguesa de Industrias Nucleares § 


was set up in 1958 by a group o: general industrial, 
shipping, and electricity companies to co-ordinate 
work on the industrial exploitation of nuclear power 








WHAT THE FUTURE HOLDS 


In the first report of this series, on page 6 of our issue of 2 January, 
consideration was given to the effects of exports, raw materials, 


for 


7 latest figures available at the end of 1958 
suggested that the bottom had been reached 
in the steady downward trend in orders received 
and orders on hand in the machine tool industry. 
For the greater part of 1958, production and 
order-book trends in the industry continued 
much the same as in 1957. 

The value of orders on hand continued to 
fall from the peak in 1956, of over £100 million, 
and by the end of September, 1958, had dropped 
to just below £60 million. While manufacturers 
still remained generally cautious as to the future, 
there was some evidence in October of a slight 
recovery in orders, both from the home market 
and from abroad. Total deliveries of machine 
tools, which rose steadily up till 1957, reaching 
a value of £95,232,000 in that year, dropped 
during 1958 to an estimated total of £85,018,000. 
This drop in 1958 has been reflected in both the 
home and the export markets. 

The decline in deliveries was more apparent 
towards the end of 1958; there is, of course, a 


MACHINE TOOLS 


and wages and working hours, on industry as a whole. 


In the second 


and third reviews, on pages 40 and 76 of our issues of 9 and 16 
January, an examination was made of conditions in particular 
industries: aircraft, shipbuilding, motor vehicles, textile machinery, 


and locomotives and rolling stock. 


seasonal decline in production in August, due 
to holidays, but, in 1958, this decline was more 
marked than had been apparent in recent years. 
The decline in production appears to have taken 
effect from about the second quarter of 1958. 
Up to a point, the drop in orders on hand, 
coupled with steadily increasing production, 
meant that the machine tool manufacturers 
were in a better position to compete on delivery 
dates. This process has clearly now gone as far 
as it can and average delivery periods of appreci- 
ably less than a year mean, in effect, that manu- 
facturers of standard and small tools can offer 
virtually immediate delivery or are already 
producing for stock. The position led to some 
redundancies during 1958, although these were 
strongly disputed by the unions concerned; 
for example, in the last quarter of the year, 
J. Archdale and Company proposed to dismiss 
200 redundant employees, but the step was 
postponed following meetings between the 
unions, the shop stewards and the management. 


The present report is concerned 
with machine tools and agricultural machinery and the series will 
be continued in a subsequent issue of ENGINEERING. 


Again, Wickman’s decision to dismiss 60 men 
owing to redundancy led to a serious strike during 
October and November. 

Total employment in the manufacture of 
machine tools and engineers’ small tools dropped 
from 121,400 persons in December, 1956, to 
112,800 persons in September, 1958. Early in 
1958, the Machine Tool Trades Association 
estimated the labour force of the machine tool 
industry to be about 48,000 people. A persistent 
cry of the machine tool industry in recent yeas 
has been the chronic shortage of skilled labour 
which in this trade has persistently militated 
against the industry’s plans for expansion. It 
appears at least possible that, during the past 
year, this skilled labour force has in fact started 
to shrink. At a conference of shop stewards 
and officials from five unions representing 
machine-tool workers at Coventry, in October, 
it was claimed that the drop in machine-tool 
orders had caused 6,000 workers to lose theif 
jobs during the previous twelve months and also 
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that it had caused widespread short time working. 
If this has, in fact, occurred, it could be a serious 
matter. Labour of the skilled type required for 
machine-tool building is not easily come by. 

The trends in the machine tool industry over 
the past two years are made up of two factors: 
in the first place, production has been steadily 
increased and, in the second place, demand has 
fallen. The decline in the value of outstanding 
orders is a result of both these trends. So long 
as delivery dates are shortened by increased 
production, the position is one of strength. 
As is the case at present, however, when the 
position is due to declining demand the process 
can be accelerated by improved delivery. With 
constantly shortening delivery periods, there is 
felt a diminishing need to order machinery well 
in advance. 

The decline in the demand for machine tools 
is widespread throughout the world and it is 
worth pointing out that machine-tool builders 
in the United States have been much harder hit 
than their counterparts in the United Kingdom. 
New orders for metal-cutting tools in the United 
States in the first three quarters of 1958, amounted 
to $199-5 million, compared with $445 million 
in the corresponding period in 1957. Shipments 
totalled only $319-1 million, compared with 
$679-1 million. However, the domestic market 
in the United States appears to have improved 
and new orders at the end of last year were on 
the upturn. 

Total United Kingdom exports of machine 
tools declined in 1958 to £24-4 million (esti- 
mated), from £28-1 million in 1957. Virtually 
the only market in which a significant increase in 
exports was recorded was India, which took just 
over £4 million worth (estimated), compared 
with £3-4 million in 1957. In nearly all other 
countries, exports declined, including a very 
sharp drop in exports to the United States, 
cae £2-7 million in 1957 to £1-23 million in 

It is perhaps not generally realised how far 
the industry has expanded in recent years. 
The output in 1957, of just over £95 million, may 
be compared with £40 million in 1950. Although 
price changes must, of course, be allowed for, 
this expansion still represents a probable gain 
in volume of about 50 per cent. It is estimated 
that the total industrial staff employed by the 
machine tool industry rose by 22 per cent over 
this period, so that there was a rise in produc- 
tivity of about one quarter. This is a high 
figure, equal to approximately double the 
Increase in output per head averaged over the 
engineering and vehicle industries as a whole. 
Further figures were given by the Machine Tool 
Trades Association early in 1958. The capital 
employed in 115 representative machine-tool 
manufacturing firms at the beginning of 1948 
was £25-5 million. At the end of 1957, these 
Same Companies were using £78-5 million—over 
three times as much as 1948. The Association 
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estimated that, by 1960, they would be requiring 
some £93 million. During the same period, 
there has also been a large addition to the firms’ 
factory space; new buildings having been added 
to the value of £8-8 million and occupying 
4-7 million sq. ft. Also during the 1948 to 1957 
period, some £21-4 million worth of new machin- 
ery, plant and equipment were installed and, by 
1960, it is estimated that further purchases will 
be made totalling about £9-6 million. 

These are significant figures, particularly those 
relating to the rise in productivity. A com- 
parison of productivity between various coun- 
tries is extremely difficult owing to the wide 
variation of value per ton of machine tools 
produced; for example, an analysis published in 
November, 1958, showed that, expressed in 
terms of value per man employed, productivity 
in the United Kingdom was still among the lowest 
in the world. On that basis, productivity in the 
United States was £2,700 per man, compared 
with a figure for the United Kingdom of £1,700 
per man; for West Germany, the figure was also 
£1,700; while the corresponding production 
levels in France, Switzerland and Italy were 
£2,336, £2,590, and £1,942, respectively. Only 
in Austria (£1,099) and Holland (£1,561) were 
lower figures recorded. These figures are con- 
siderably offset by the value-per-ton figures 
quoted in the same survey, though these are not 
complete for all countries. As an example, 
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TaBLe I.—United Kingdom Exports of Metal-Working Machine 
Tools, 1956 to 1958 








| Quantities 




















| Value 
(1,000 cwt) | (£1,000) 
Boe cel co 

| 1956) 1957 |1958*| 1956 | 1957 | 1958 
l l <a 

Union of South | | } | 
Africa ..| St] 62] 60] 1,300 1,645 1,700 
India .. ..| 107 | 121 | 124] 2,650} 2,390] 4,043 
Australia .-| 132 | 149 | 121 | 3,799 | 4/131 | 33649 
New Zealand 14 S| 13) 398 | 404 | 364 
Canada .. ..| 83 | 78 | 54} 2,160] 2,210] 1,537 

Other Common- | 

wealth countries) 66| 62| 69| 1,670| 1,598] 1,792 
Soviet Union 55 Si | 5 830 | 1,013 | 98 
Sweden --| 34] 22] 23] 1,023 804 | 629 
WesternGermany| 20 24) 14) 652 | 1,058 469 
Netherlands 34| 34] 18 | 791 | 765 570 
Belgium 16 17); 9} 429 | 475 264 
France .. ..| 56] 56] 53] 1,876] 2,125 2,062 
Spain .. ..| 28] 45] 41] 992] 1,451 | 1,428 
Italy .. | 12] 27| 74] si6| ‘'876| "870 

United States of | | | 
America ..| 59 | 89| 43| 1,554| 2,734] 1,232 

Other foreign | | | | 
countries ..| 116 | 105 | 120 | 3,249 | 3,414) 3,688 
Totals 883 | 957 | 841 | 23,889 | 28,093 | 24,395 





* Nine months’ annual rate. 
however, the value per ton in Switzerland was 
£1,351, compared with £562 in the United 
Kingdom and £604 in Western Germany. 

Much depends on the time lag which is inherent 
between a revival of industrial expansion and a 
revival in orders for capital equipment. There 
is no doubt that, towards the end of 1958, the 
position as seen by machine tool merchants was 
as black as any they have witnessed since the 
early 1930’s. Orders for new machine tools had 
been declining steadily and the prices of second- 
hand machines have fallen by as much as 35 to 
45 per cent during the year. The British Asso- 
ciation of Machine Tool Merchants was, Yow- 
ever, optimistic about the future, always bearing 
in mind the time lag involved. None the less, 
they did not foresee an improvement in export 
business, although it was hoped that sales abroad 
would not become worse. This tendency is 
almost certainly bound to be the case. There 
have during occasional months in 1958 been 
upturns in export orders but these have been 
reported as almost invariably due to hard selling. 

It is likely that the machine tool industry will 
have about another year of difficulty before the 
effects of renewed industrial expansion begin to 
make themselves felt. Provided that, in the 
meantime, the companies producing standard 
and small machine tools do not find their order 
books reduced to nothing, the industry should 
then be in a position to renew its expansion. 


What the Future Holds for 
AGRICULTURAL MACHINERY 


“woe of agricultural machinery had a good 
year in 1958, from the viewpoint of both pro- 
duction and exports. In spite of repeated forecasts 
that the market for many types of farm machinery 
in the United Kingdom was reaching saturation 
point, the industry continued to confound the 
pessimists. By June, 1958, official figures showed 
that there was one wheeled tractor in use for 
each farmer, and that the same proportion held 
good for fertiliser distributors. The apparent 
slowing up in farm mechanisation in this country 
is revealed also in other figures which show that 
overall purchases of tractor ploughs, cultivator 
implements and binders all declined in the twelve 
months ended June, 1958. 

These trends, however, cloak short-term 
increases in demand, and the trend in overall 
purchases was clearly upwards in the first six 
months of 1958, reflecting the general slackening 
of the credit squeeze. The increase in sales 
during the first half of the year was particularly 
marked in tractors, sales of which rose by 23 per 
cent in the first five months of 1958, compared 
with the corresponding period in 1957. As 


shown in the accompanying diagram, the produc- 
tion of agricultural machinery available for the 
home market rose by 20 per cent in the twelve 
monthly period ended June, 1958, and this trend 
probably continued during the second half of 
1958, influenced by the easier hire purchase 
restrictions. Manufacturers of agricultural mach- 
inery have every hope that this trend will con- 
tinue, particularly in the field of implements 
intended for small farm mechanisation, in view 
of the small farm improvement scheme 
announced by the Government in October. 
Nevertheless, in an industry possessing such a 
high export ratio as agricultural machinery, 
the future trend in production will be more 
dependent on overseas sales than on the con- 
tinued prosperity in the home market. In 1958, 
exports accounted for approximately 55 per cent 
of total sales, a somewhat higher proportion than 
in the two preceding years. While the industry’s 
exports continued to rise during 1958, the increase 
was less pronounced than in the previous year. 
Exports of agricultural tractors rose by a mere 
1 per cent in monetary value in 1958, and this 
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Continuing Management 


was only made possible by favourable movements 
in the terms of trade, since the number exported 
actually fell compared with 1957, as is shown in 
Table II. By contrast, in 1957, tractor exports 
rose in value by nearly 40 per cent compared 
with 1956. 

Meanwhile, the total exports of agricultural 
machinery other than tractors showed no 
significant rise in terms of tonnage exported in 
1958 compared with 1957. The only individual 
items showing increases in 1958 were combine 
harvesters and other harvesting machinery and 
lawn mowers. On the other hand, there was a 
significant decline in exports of ploughing, soil- 
preparation and cultivating machinery. 

It is encouraging, however, to record the 
success of the agricultural machinery industry 
in the highly competitive European market. 
United Kingdom sales have expanded by over 
10 per cent in Europe in 1958, while West 
German sales have dropped by about the same 
amount, and ex-factory prices in the United 
Kingdom are said to be lower than those ruling 
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in Germany. This result reflects the economies 


made possible by the concentration of a large 
part of the production of agricultural machinery 
in this country in the hands of four or five large 
manufacturers; and the upward trend in Euro- 
pean sales is likely to continue, at least in the 
short run. 

The full implications of the Common Market 
treaty are unlikely to reveal themselves for 
perhaps the next twelve months, although the 
major increase in Britain’s Western European 
sales have been to countries outside the Common 
Market (in 1958, an increase of 22 per cent 
against only 8 per cent to Common Market 
countries). This tendency, however, is only a 
partial comfort to agricultural-machinery manu- 
facturers, since, out of the total exports to West 
European countries, the Common Market 
members took more than 52 per cent in 1958, 
thus showing a disturbing dependence by 
United Kingdom manufacturers on prospective 
markets in these countries. In the long term, 
unless a Free Trade area is set up in conjunction 
with the Common Market, United Kingdom 
manufacturers may well expect their exports to 
Western Europe to decline, taken as a whole. 
Already, French imports of United Kingdom 
agricultural machinery (other than _ tractors) 
show a marked decline in 1958; in fact, a drop of 
nearly 17 per cent from the 1957 figure. 

A breakdown of tractor exports, according to 
country, is not available, although it seems 
probable that a similar downward trend in 
Western Europe will become apparent. This 
course is particularly true in France, where 
indigenous manufacture has shown a steep rise 
in recent years. Renault, for instance, which 
produced only 4,000 tractors in 1954, were 
producing at an annual rate of over 20,000 units 
by June, 1958, and were concentrating especially 
upon the small, lightweight tractors suitable for 
the French market. 


TABLE II.—United Kingdom: 
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Exports of Agricultural Tractors and Machinery 









































| = ee 
| Quantity | Value (£1,000) 

a | _i- 
1956 1957 | 1958* | 1956 1957 195g¢ 

re 

Agricultural tractors: No. No. No. 

Under 10 belt h.p. ' 6,526 6,397 6,693 846 820 831 
10 to 25 belt h.p. “> ee ra aa “me 16,433 6,148 2,656 6,107 2,595 1,159 
25 to 36 belt h.p. re ~ “ és ~~ 30,862 61,744 64,868 14,205 30,069 32,221 
36 belt h.p. and over .. os ae Be a 35,965 38,676 37,171 18,543 21,069 | 20,923 
Total: Agricultural tractors 89,786 112,965 111,388 39,701 54,553 55,134 

Agricultural machinery: Cwt. Cwt. Cwt. | i 
Mechanical ploughs 144,267 165,771 | 159,575 1,706 2,094 | 2,095 
Other machinery for soil preparation and cultivation 242,725 268,135 251,471 3,200 3,676 3,695 

Hay and grass mowers (incl. mowing attachments 

to tractors) other than rotary blade types. 62,697 46,300 41,885 1,074 884 806 
Combine harvesters—threshers : 139,444 157,747 178,124 2,658 2,871 3,72 
Other harvesting, aaastes and ! sorting machinery... 192,692 159,876 190,067 | 3,157 2,842 3,256 
Dairy machinery 37,970 28,235 27,000 | 2,330 1,774 1,647 
Lawn mowers .. 119,095 111,802 120,233 1,690 1,484 1,698 
Sheep shearers and dipping machines | 3,199 2,721 2,369 | 242 236 22 
Other descriptions 87,234 68,532 76,351 1,471 1,237 1,524 
Total: Agricultural machinery 1,029,323 1,009,119 | 1,047,075 | 17,528 17,098 18,645 

Grand total oe eh. ms = = | 57,229 71,651 | 73.779 








* Nine months’ annual rate. 


Some British companies have already taken 
steps to ensure that their European markets 
are not eroded as a result of Common Market 
import restrictions. One example is the Standard 
Motor Company Limited, whose connections in 
France give the firm a good footing within the 
Common Market area. In 1958, as referred to 
in ENGINEERING (March 14, 1958), a £2 million 
expansion plan was completed with the opening 
of a factory at Beauvais, to be run by Standard- 
Hotchkiss, in which Standard have a 50 per cent 
holding. When this factory has achieved full- 
scale production, Standard facilities in France 
will have a capacity of about 150 tractors a day, 
considerably in excess of the Renault output. 

In 1958, the Commonwealth continued to 
provide the major export outlet for British 
agricultural machinery, accounting for 32 per 
cent of the total United Kingdom’s export sales. 
The importance of the Commonwealth as a 
market for United Kingdom agricultural mach- 
inery dropped slightly, however, since, in the 
previous year (1957), the sales to the Common- 
wealth accounted for nearly 35 per cent of this 
country’s exports. This decline from 35 to 
32 per cent is to a large extent due to the fall in 
the prices of primary products entering world 
trade, which has resulted in a depletion of 
foreign exchange holdings on the part of some 
Commonwealth countries, and it is to the credit 
of this country’s agricultural engineers that they 
have offset declining earnings in the Common- 
wealth by increasing their efforts in other 
markets, notably in Europe, as referred to above. 

With the likely decline in demand from 
Commonwealth countries, and uncertainty in 
Europe, the time appears to be more than ripe 
for manufacturers of agricultural machinery to 
explore newer markets. Already, in 1958, the 
Agricultural Engineers Association reported 
substantial increases in trade with such countries 
as Iran, Brazil and Chile. Regarding markets 
in South and Central America, agricultural 
machinery manufacturers would do well to 
study carefully the market reports issued during 
1958 by the Board of Trade on that area. 
Nicaragua, Brazil, Panama, Colombia, Mexico 
and Chile have all been surveyed in 1958 by the 
Commercial Sections of the British Embassies 
in those countries, and the conclusions reached 
afford a salutary reminder that, while United 
Kingdom manufacturers have by no means 
neglected the market, they could do very much 
better. For example, the report on Mexico 
concludes that, if a conscientious effort is made 
by British manufacturers of dairy plant to study 
the market, some sacrifices undertaken in the 
shape of making prices competitive, and in 
offering credit terms when required and war- 
ranted, the position of United Kingdom manu- 
facturers of this plant is bound to improve. 
Meanwhile, the Mexican market for dairy plant 
continues to be dominated not only by the 
United States, but by Germany as well. 





~ Taste I11.—United Kingdom: Exports of Agricultural Machinery, 


other than Trac tors, by Country of Destination 





ss 











Value (£1,000) 
= a 
| 1956 | 1957 |  1958# 
—— — a 
Australia . re e 2,484 1,363 1,589 
New Zealand — “d 1,172 1,344 1,117 
Union of South Africa oan 895 878 1,012 
Canada ‘ 420 396 378 
Other Commonwealth coun- 
tries os “ 1,850 1,889 1,837 
Irish Republic ae Ss 1,465 1,515 1,897 
Finland : a si 826 300 514 
Sweden “ a 367 359 274 
Western Germany - ee 531 336 534 
Netherlands .. oe oa 649 ’ a 667 
Belgium — me ae 304 366 
France Pe “a 1,433 1,704 1,419 
Italy .. : 209 292 424 
Other West European coun- 
tries ‘a 333 4il 461 
United States of America .. 633 677 783 
Other foreign countries 3,959 4,745 5,297 
Totals .. a5 ad 17,530 17,096 18,643 











* Nine months’ annual rate. 


The selling methods of British manufacturers 
in this area receive criticism from the market 
report on Paraguay, where, apart from one 
international group, no British tractor rep- 
resentative has visited the country in the past 
two years. While sales in that country are never 
likely to be more than modest, the report states 
that “the neglect of the market so far evident 
can only result in failure to sell at all.” Yet 
such countries form the kind of markets which 
British manufacturers must exploit if they are 
to maintain a high export ratio against declining 
demands from Commonwealth and Common 
Market countries. 

Agricultural engineers partly attribute their 
continued success in 1958 to technical improve- 
ments, and the introduction of new and improved 
machinery has, indeed, been much in evidence 
during 1958. In the tractor field, for example, 
International Harvester introduced two new 
models in November; one a 35 h.p. machine 
with eight forward speeds, and the other 4 
55 h.p. tractor which, it is claimed, can haul 
a six-furrow plough and turn over a full width 
of 5 ft, at a speed of nearly 4 m.p.h. Renewed 
interest was shown in the electrical powering 
of tractors with the successful testing of 4 
30 h.p. model in Scotland, made by the Carron 
Company Limited, which can haul three or four 
deep-digger ploughs. Successful ploughing is 
said to have been achieved in heavy loam with 
no serious difficulty. Looking even further ahead 
is the Electrical Research Association which, 
together with the University of Reading, success- 
fully tested an automatically-controlled tractor 
at the University’s farm in December. This 
tractor hauled two trailers, obeyed traffic lights 
by “reading” the colours, sounded its hooter, 
threw off five bales of hay at prescribed intervals, 
and stopped its engine when it had completed 
its 500 yd circuit. 
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Design 


AIRBORNE TELEMETRY EQUIPMENT 


Electronic Units 


for 


Guided Weapons 


The design of guided weapons has to date produced few, if any, 
essentially new engineering techniques, but it has brought together in one 
place a very large number of established arts and sciences, and each 
has inevitably introduced its own methods and consequently had reper- 
This cross-fertilisation has been of considerable 
benefit to all the branches of engineering concerned. Both the mechanical 
and the electronics engineer have learnt the meaning of systems engineer- 
ing in which each contributes his part to a large and very complex whole. 


cussions on the other. 


It follows that during the evolution of a guided 
missile there are many small developments which, 
though perhaps not very advanced in themselves, 
all go to make up a large part of the overall 
weapon system. Telemetry equipment in parti- 
cular has required extensive development. 
Whereas guidance techniques have much in 





common with radar, 
intensively during the war years, airborne 
telemetry systems in general did not receive 
comparable attention until after the commence- 
ment of guided weapon development. Two 
examples of telemetry equipment in current 
use which have been developed by Sir W. G. 
Armstrong-Whitworth Aircraft Limited during 
their work on the Seaslug naval guided weapon 
Project, are a high-speed rotary sampling 
switch for time multiplexing applications, and a 
matched spike aerial. Both of these components 
have been supplied to other research and develop- 
ment organisations engaged in guided missile 
work, including the Royal Aircraft Establish- 
ment, where they are to be employed for the 
telemetry installed in the Skylark research 
rockets. 

The high-speed sampling switch is based on 
a fundamental conception by the Signals Research 
and Development Establishment, Christchurch. 
In its most widely used version the switch has a 
two-bank commutator, each commutator bank 
having 24 segments which can be sampled at 
speeds in the range of 100-220 revolutions per 
second. The driving motor is arranged, basically, 
to be supplied from a low voltage d.c. source. 
Alternatively, however, other types of supply 
can be employed: a rectifier and filter unit, 


which was developed 


High-speed sam- 
pling switch for 
airborne telemetry. 


Sectioned view of 
spike aerial for 
a guided missile. 


made in a compact 
** potted ’’ assembly, is 
employed for 2,400 c/s 
input to the motor. 

In the most widely 
used form, the assembly 
is arranged as in the top 
right illustration. The 
robust frame (1) is used as a foundation on 
which the other components are mounted. The 
printed circuit cathode follower unit (2) is held 
on the end of the framework remote from the 
double commutator (6), while the connectors 
for channel inputs (3), and power supplies (4) 
and (5) are carried in accessible positions on the 
top of the assembly. 

The rotating channel-sampling brushes are 
contained within the rotor housing (7), the 
moulding for which is in one piece containing 
the guide channels for the two brushes, while 
the connections to the rotors are brought out 
through a slip-ring and brush assembly (8). 

The commutator brushes are loaded against 
the channel segments by centrifugal force when 
the switch is rotating, a small rubber buffer 
being interposed between the brush itself and a 
weight which is selected for the speed range 
for which the switch is designed. Thus, there 
is no guaranteed contact between brush and 
segment while the switch is stationary. 

Much of the good performance of the switch, 
particularly the absence of “ broken ”’ channels, 
is due to the very high degree of surface finish 
given to the commutator. This is fully checked 
for each commutator both by mechanical and 
electrical inspection methods at appropriate 
stages of manufacture. 





Aerodynamic, mechanical and electronic de- 
signers combined to produce the spike aerial 
shown in the lower illustration. Although the 
problems that had to be dealt with in evolving 
this design were primarily electrical, including 
a requirement to keep the standing wave ratio 
as near unity as possible, equally stringent 
demands had to be met for low drag and high 
strength made necessary by the aerodynamic 
forces set up in flight. 

Stub matching is employed in this design to 
obtain standing wave ratios better than 1-5 
over a band width of 30 Mc/s at a nominal 
frequency of 460 Mc/s. At the working frequency 
the standing wave ratio is less than 1-1. 

Normally, these aerials are mounted on the 
main body of the missile and protrude through 
the bodyshell at right angles to the longitudinal 
axis of the missile. 

The physical arrangement adopted in the latest 
version of this aerial is illustrated by the part- 
sectioned views shown on the left. The aerial 
base a made of light alloy is arranged to facilitate 
sealing, the housing plug b being screwed on top 
of the insulating collet assembly c. The collet 
and the insulating cap d, which are made of 
Fluon, support the roof of the aerial blade e, 
while two cable connectors f are mounted 
diametrically opposite on the aerial base and 
are connected within it to the root of the aerial 
blade. 

It was found convenient, particularly from 
the point of view of manufacture, to utilise a 
standard RF coaxial connector plug as a matching 
stub g, the end of the centre conductor being 
connected to the outer conductor by a short 
circuiting disc. The result is a sealed, completely 
screened, connector assembly from which the 
blade is capable of being removed for transport 
purposes without having to disturb the feeder 
system and the general fitting within the shell 
of the missile. 

Full inspection, both electrical and mechanical, 
is given to every aerial at various stages of 
manufacture, and measurement is made of the 
standing wave ratio at the operational frequency 
as a final check. Scrupulous cleanliness must 
be maintained at all manufacturing stages for 
both the sampling switch and the aerial, poly- 
thene bags being used for individual com- 
ponents in order to keep them free from traces 
of grease and dirt while being stored prior to 
final assembly. 
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Continuing Design 


Priest Rapids Dam project. 


event of failure. 


As illustrated by the inset diagram, which shows a conventional 
ferrule-and-washer joint, the hole in the tube-plate is too small to pass 
the largest diameter of the tube, i.e., the diameter over the wire windings. 
Consequently, to replace one tube, the entire tube nest must be dismantled 


and the cooler rebuilt. 


In the units intended for Priest Rapids, however, each tube is made to 
an original diameter slightly larger than the diameter over the wire 
This large tube is then drawn down to the ‘normal size except 
for a short portion over which the original size is retained, and the wire 
windings are then applied. This construction permits a faulty tube to 
be withdrawn, and a new one inserted, without disturbing the remainder 
Each tube is jointed to its tube-plate by expanding it in 


windings. 


of the tubes. 
place at each end. 


COOLER with READILY 
REPLACEABLE TUBES 


Specially built to meet American requirements, the tubular air cooler 
shown in the accompanying illustration is one of more than 100 which 
Heenan and Froude Limited, Worcester, are supplying for use in the 
It differs from the conventional 
design in that individual tubes can be withdrawn and replaced in the 


Heenan 


Although provision for tube replacement is often specified in America, 


it is only infrequently adopted elsewhere. 


In order to permit the much 


larger holes in the tube-plates, the tubes have to be pitched farther apart 
which leads to less effective “ scrubbing” of the air against the tube surfaces, 


and thus to a larger and most costly cooler for a given duty. 
Corrosion/erosion failure of a single tube is usually an indication 
that the remaining tubes are likely to fail, and that all should be replaced. 
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Individual tubes can be withdrawn and re. 
placed in this tubular air cooler for the Priest 
Rapids Dam project. The inset diagram 
shows the more conventional arrangement 
in which individual tubes cannot be replaced. 





In cases of accidental damage or other unusual incident, it is generally 77 
sufficient to plug the affected tube until complete renewal is due. 
does not materially affect the overall performance of the cooler. 


PROGRAMME CONTROLLED FARM TRACTOR 


A driverless farm tractor that follows a preset 
programme is being developed jointly by the 
Farm Mechanisation Department of the Univer- 
sity of Reading and the Rural Electrification sec- 
tion of the Electrical Research Association. 
At present it is envisaged mainly as a means 
for effecting substantial labour economies in the 
numerous carting operations involved in farm 
work, but it can also be used for automatically 
carrying out tasks such as discharging foodstuffs 
or fertilisers at predetermined points. It is the 
first step towards automatic control of farm 
tractors. 

In the present set-up, the tractor is not remotely 
controlled, but follows a leader cable. In a 
demonstration given recently at the University 
Farm, Sonning, the leader wire was buried some 


MARINE-GROWTH 





few inches in the ground but, it was stated, a 
surface cable could equally well be used, and it 
would seem to be the more obvious and economi- 
cal choice for farm work. Two search coils 
are mounted on an outrigger at the front of the 
tractor. When the tractor is symmetrically 
disposed about the wire—through which a low 
voltage 800 c/s current is passed—the induced 
current in the two coils is balanced, and the 
tractor proceeds straight ahead. When, how- 
ever, the tractor path deviates slightly from the 
track of the leader wire—either because the latter 
is on a curve, or through the effects on the tractor 
of uneven ground—the search coil currents are 
unbalanced and the resulting signal is amplified 
and used to operate one of two solenoids actuat- 
ing the control valves of a double-acting hydraulic 


CUTTER BLADES PROTECTED BY EDDY CURRENT COUPLING 


An unusual marine application of a Heenan Dynamatic eddy current 


ram which itself actuates a standard type of 
hydraulic steering booster. Complete absence of 
signal causes a signal relay to actuate a servo 
throwing out the clutch and stopping the vehicle. 

On either side of the tractor amidships are 
two further search coils which control auxiliary 
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operations, generating signals when they pass oR 


over loops in the wire which are arranged at 
preselected points. In this way, for example, 
can be brought into action hydraulic rams for 
discharging bales, or engaging the power take-off 
shaft. A safety device in the form of a telescopic 
bumper is incorporated to avoid collision risk. 
Should the bumper come into contact with any 
obstacle in the tractor’s path, it will compress 
and operate micro-switches which, in turn, cause 
the vehicle to stop before damage can be done. 


variable-speed coupling is a feature of the 2,700 ton suction cutter 
dredger “* Barbados,” recently put into service in the West Indies by the 
Caribbean Dredging Company. 

The coupling has two important functions, firstly to protect the cutting 
blades and supporting arm of the dredger’s mechanism for severing 
marine growth on the sea bed. This is achieved by using the coupling as 

i: a torque limiting device. Whenever the blades come into contact with rock, 
wreckage or any hard objects likely to cause damage, the coupling effect- 


damage. 


The cutting blades 
of the 2,700 ton 
cutter-dredger 
** Barbados”’’ are 
protectedbya 
Heenan Dynamatic 
coupling used on 
a torque limiter. 


The coupling’s second function is in the steering of the vessel. 
type of dredger, forward motion and steering are both effected by hauling 


ively renders it impossible for more than a certain over-load torque to be 
imposed on the cutter motor, thus protecting the blades from serious 


In this 


on anchored cables. As the coupling is capable 
of giving infinite variation of output speed, it is 
most suitable for this purpose. On the “ Bar- 
bados ” the speed is controlled directly from the 
bridge of the vessel by means of a small hand- 
wheel. The coupling, which is of the watet- 
cooled type, uses fresh water via a heat exchanger, 
the latter being served by sea water. The 
makers of Heenan Dynamatic couplings are 
Heenan and Froude Limited, Worcester. 
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NOTICES OF MEETINGS 


ssociation 0! Supervising Electrical Engineers 
ae the NICEIC on the Electrical Contracting Indus- 


E. J. Sutton. 
Sy has Victoria Embankment, 
* 


° British Institution of Radio Engineers 
oy oe Aspects of Mechanical Speech Recognition,” by 
Professor D. B. Fry; and “ Design and Operation of the 
Mechanical Speech Recogniser at University College London,” 
by P. Denes. London Ta of Hygiene and Tropical 
Medicine, Keppel! Street, W.C.1. Wed., 28 Jan., 6.30 p.m. 


L o . 

— 5 in Printed and Potted Circuits,” by H. G. 
Manfield. South Western Section. School of Management 
Studies, Unity Street, Bristol 1. Thurs., 29 Jan., 7 p.m. 


VERN 
MN industrial and Underwater Television, 


Institution of Electrical Engineers, 
W.C.2. Tues., Jan. 27, 


” by B. V. Somes- 


Charlton. South Midlands Section. Winter Gardens, Mal- 
vern. Thurs., 29 Jan., 7 p.m. 
Chemical Society 
CARDIFF 


“Crystalline High Polymers,” by Professor C. E. H. Bawn. 
South Wales Branch. Chemistry Department, University 
College, Cardiff. Mon., 26 Jan., 5.30 p.m. 


HULL 


“The Reaction of Atoms and Free Radicals, ” by Professor 


J. C. Robb. Hull Branch. Organic Chemistry Department, 
The University, Hull. Tues., 27 Jan., 5 p.m. 
FORD : : 
on “Compressed Gases as Solvents,” by Dr. J. S. Rowlinson. 
Oxford Branch. Inorganic ta. Department, The 
University, Oxford. Mon., 26 Jan., 8.15 
Illuminating Engineering Society 


RMINGHAM ” 
* “ Display Lighting for Shop Windows and Fashion Parades, 


by H. H. Ballin ~~ e Centre. Bennett Hall, YMCA, 
Birmingham. Fri., 30 Jan., 6 p.m. 
CARDIFF _ ‘ 

‘The Eye and Artificial Lighting,” by W. J. Wellwood 
Ferguson. Cardiff Centre. University College, Cardiff. 
Wed., 28 Jan., 6 p.m. 


HULL 
“Qutline of Television Studio Lighting Problems,” by R. 


Koplick. Leeds Centre. Offices of the Yorkshire Electricity 
Board, Ferensway, Hull. Mon., 26 Jan., 6.30 p.m. 
LEICESTER 


“ Industrial Lighting,” by R. H. Sanders. Leicester Centre. 
Offices of the East Midlands Electricity Board, Charles Street, 


Leicester. Mon., 26 Jan., 7 p.m. 
Incorporated Plant Engineers 
BIRMINGHAM 
Discussion on Members’ Problems. Birmingham Branch. 


Imperial Hotel, Temple Street, Birmingham. Fri., 30 Jan., 
7.30 p.m. 

CARDIFF 
Films on “ Hydraulics.” South Wales Branch. South Wales 
Institute of Engineers, Park Place, Cardiff. Tues., 27 Jan., 
7.30 p.m. 

LEEDS 
“The Wilton Project,” by G. C. Lanham (ICI). West and 
East Yorkshire Branch. New Building, The University, 
Leeds. Mon., 26 Jan., 7.30 p.m. 


SHEFFIELD 
“Incentives in Maintenance,” by J. W. Kingdon. Sheffield 
Branch. Grand Hotel, Sheffield. Thurs., 29 Jan., 7.30 p.m. 

Incorporated Sales Managers’ Association 

LEEDS 

“ Training for Sales 


Management,” by R. S. Thompson. 


Luncheon Meeting. Leeds Branch. Griffin Hotel, Leeds. 
Fri., 30 Jan., 12.30 p.m. 
Institute of Marine Engineers 
LONDON 
“ Heavy Oil Burning,” by Dr. J. S. Clarke and G. J. Hudson. 
Tues., 27 Jan., 5.30 p.m.* 
KINGSTON-UPON-HULL 
Annual General Meeting. Kingston-upon-Hull and East 
Midlands Section. Royal Station Hotel, Kingston-upon- 
Hull. Thurs., 29 Jan., 7.30 p.m. (For members only.) 
Institution of Civil Engineers 
LONDON 


“Changes in the Wash as Affected by Training Walls and 
Reclamation Works,” by Sir Claude Inglis and F. J. T. 
Kestner. Tues., 29 Jan., 5.30 p.m.* 


Institution of Electrical Engineers 
LONDON 
Faraday Lecture on 


* Automation,” by Dr. H. A. Thomas. 


Royal Festival Hall, South Bank, S.E.1. Mon., 26 Jan., 
6p.m. (Tickets required.) 
NEWCASTLE UPON TYNE 


‘ Turbo-Generator Performance under Exceptional Operating 


Conditions,” by T. H. Mason, P. D. Aylett and F. H. Birch. 
North Eastern Centre. Neville Hall, Westgate Road, New- 
castle upon Tyne. Mon., 26 Jan., 6.15 p.m. 

NOTTINGHAM 

“Reheat Practice in British Power Stations,” by F. H. S. 
Brown and J. W. H. Dore. East Midland Centre. College 
of Arts and Crafts, Waverley Street, Nottingham. Tues., 
27 Jan., 6.30 p.m.* 

PORTSMOU TH 
*Geo-Electrical Survey,” by Dr. L. S. Palmer. Southern 
Centre. College of Technology, Anglesea Road, Portsmouth. 
Wed., 28 Jan., 6.30 p.m. 

WEYMOUTH 


“Radio Observations on the Artificial Satellites,” 
R. L. F. Boyd. Southern Centre. South Dorset Technical 
College, Weymouth. Fri., 30 Jan., 6.30 p.m.* 

Institution of Electrical Engineers and 
British Nuclear Energy Conference 
LONDON : 


“Design of Electro-Mechanical Auxiliaries Directly Asso- 
ciated with Power-Producing Reactors,” by A. E. Harwood, 


by Dr. 


P. Scott and B. H. Stonehouse. Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, W.C.2. Wed., 
28 Jan., 5 30 p.m.* 

ee Institution of Engineering Designers 
ll and Productivity,” by R. H. Harrison. York- 
shire oa Midland Hotel, Bradford. Thurs., 29 Jan., 


7.30 p 
Itatin of Engineers and Shipbuilders in Scotland 
‘Applications of Wave Resistance Theory to Problems of 


Ship Design,” by Professor Dr.-Ing. G. Weinblum. Tues., 
27 Jan., 6.30 p.m.* 


Institution of Heating and Ventilating Engineers 
LONDON 
“* Use of Plastics in the Heating and Ventilating Industry,” 


by 
Dr. E. F. J. Tomalin. 


Institution of Mechanical Engineers, 


1° Birdcage Walk, St. James’s Park, S.W.1. Wed., 4 Feb., 
6 p.m.* 
Institution of Locomotive Engineers 
LONDON 
Film Evening. Institution of Mechanical Engineers, | Bird- 


cage Walk, St. James’s Park, S.W.1. Tues., 27 Jan., 5.30 p.m.* 


Institution of Mechanical Engineers 
LONDON 
Discussion on ** The Teaching of the Theory of Structures 
and Strength of Materials.” Education Group. Wed., 
28 Jan., 6 p.m.* 
*“ The Energy Balance in Steam Power Plant Feed Systems,” 


by Dr. R. S. Silver. Meeting in conjunction with the Steam 
Group. Fri., 30 Jan., 6 p.m.* 
** Design and Development of Machine Tools,” by C. A. 
—, London Graduates’ Section Annual Lecture. Sat., 
31 Jan., 3 p.m. 
LETCHWORTH 
‘Quality in Engineering,” by Nixon. Eastern Branch. 
10 bn Herts Technical College, Letchworth. Tues., 27 Jan., 
MANCHESTER 
** Reheat Practice in British Power Stations,” by F. H .S. 
Brown and J. W.H. Dore. North Western Branch. Engineers’ 
Club, Albert Square, Manchester. Thurs., 29 Jan, 6.45 p.m. 
NOTTINGHAM 
** Reheat Practice in British Power Stations,” by F. H. S. 
Brown and J. W. H. Dore. East Midlands Branch. College 
of Arts and Crafts, Waverley Street, Nottingham. Tues., 
27 Jan., 6.30 p.m.* 
Institution of Production Engineers 
BRIGHTON 
“A Laboratory Technique for Precision Machine Tool 
Geometry,” by W. H. Jaye. London Section. Old Ship 
Hotel, Brighton. Wed., 28 Jan., 7 p.m. 
LINCOLN 


“ Designing for Production,” 
Ruston Club, Lincoln. 
MANCHESTER 
** New Techniques and Improved Equipment in Cotton Mills,” 
by E. G. Smalley. Manchester Section. Manchester College 
of Science and Technology, Sackville Street, Manchester. 
Mon., 26 Jan., 7.15 p.m. 
SHREWSBURY 
**Impact Extrusion and Cold Flow Pressing of Ferrous and 
Non-Ferrous Metals,”” by H. W. Byles. Shrewsbury Section. 
Shrewsbury Technical College, Abbey Foregate, Shrewsbury. 
Wed., 28 Jan., 7.30 p.m. 
Institution of Railway Signal Engineers 
BRISTOL 
** Central Train Control Systems and Possible Applications,” 
by J. P. Copley and A. Webster. Bristol Centre. Temple 
Meads Station, Bristol. Tues., 27 Jan., 6 p.m.* 


Institution of the Rubber Industry 


MANCHESTER 
“ Effects of Irradiation on Polymers and Protective Clothing,” 


by A. P. Peat. 
Thurs., 29 Jan., 


Lincoln Section. 
7.30 p.m. 


by A. Quinton. Manchester Section. Grand Hotel, Man- 
chester. Mon., 26 Jan., 6.45 p.m. 
Junior Institution of Engineers 
LONDON 
** Scope of Technical Authorship and Illustration,” by J. C. Y. 


Baker. Fri., 30 Jan., 7 p.m.* 


Liverpool Engineering Society 
LIVERPOOL 


“The Physics of Thermonuclear Reactions,” 
Wed., 28 Jan., 6 p.m. 


Manchester Association of Engineers 
MANCHESTER 
*“* Powder Metallurgy,” by Dr. L. Harrison. Engineers’ Club, 
Albert Square, Manchester. Fri., 30 Jan., 6.45 p.m. 


North East Metallurgical Society 
MIDDLESBROUGH 
*Some Characteristics of High-Strength Aluminium Alloys,” 


by L. L. Green. 


by G. Goddard. Cleveland Scientific and Technical Institu- 
tion, Corporation Road, Middlesbrough. Tues., 27 Jan., 
7.15 p.m. 


The address and telephone number of the headquarters of each institution are given below. 


Operational Research Society 
SHEFFIELD 


“Operational Research and Industrial Engineering: Co- 
existence or Dynamic Co-operation,” by S. L. Cook. Chemis- 
try — Theatre, The University, Sheffield. Mon., 26 Jan., 
p.m. 
Reinforced Concrete Association 
GLASGOW 
“The Post-War Bridge Programme in Scotland,” by W. H. 
Fairhurst. Scottish Branch. St. Enoch Hotel, Glasgow. 
Tues., 27 Jan., 6.30 p.m. 
Royal Aeronautical Society 
LONDON 
“Some Aspects of the Engine Noise Problem,” by P. Lloyd 
Tues., 27 Jan., 7 p.m. 
Royal Institution 
LONDON 
“ Radioactive Elements,” by E. Jenkins. Juvenile Lectures. 
Tues., 27 Jan.; Wed., 28 Jan.; Tues., 3 Feb.; and Wed., 
4 Feb.; in each case at 5.30 p.m. 
Royal Society 
LONDON 


29 Jan., 


Royal Society of Arts 


Various short papers. Thurs., 4.30 p.m.* 


LONDON 
“The Commonwealth Transantarctic Expedition,” by Sir 
Vivian or Thomas Holland Memorial Lecture. Tues., 
27 Jan., 5.15 p.m. (No further tickets available.) 
“ Mechanisation of Building Construction es by Dr 
D. G. R. Bonnell. Wed., 4 Feb., 2.30 p.m. 
Royal Society of Health 
NEWPORT (MON) 
Various short papers, including “The Clean Air Act, 1956 


and 
Mon. 


Problem,” by R. G. 
Wed., 28 Jan., 


Practice 
Newport, 


Coslett. 
10 a.m. 


Royal Statistical Society 


Civic Centre, 


SHEFFIELD 


“Problems of Air Pollution,” by D. Kerridge. Sheffield 
Industrial Applications Group. Grand Hotel, Sheffield. 
Thurs., 29 Jan., 7 p.m. 
Scientific Film Association 
LONDON 


‘Value of Desnitometry in Kine and Still Photography,” by 
R. Fulton. Royal Photographic Society, 16 Princes Gate, 
S.W.7. Fri., 30 Jan., 7 p.m. 


Sheffield Metallurgical Association 
SHE FFIELD 
“Chlorination Method for the Separation of Inclusions, with 
Particular Reference to the Determination of Oxygen,” by 
F. J. Armson. BISRA Laboratories, Hoyle Street, Sheffield 
Tues., 27 Jan., 7 p.m. 


Society of Engineers 
LONDON 
Presidential Address, by I. C. Cocking. Geological Society, 


Burlington House, Piccadilly, W.1. Mon., 2 Feb., 5.30 p.m.* 
Society of Instrument Technology 
LONDON 
“Ultrasonic Flowmeter,” by R. E. Fischbacher; ‘* Mass 
Flowmeters,” by P. Scanes; ‘* Magnetic Flowmeters,” by 
W. Balls; and “ Propeller Flowmeters (Electronic),”” by 
F. R. Allen. Manson House, Portland Place, W.1. Tues., 
27 Jan., 6 p.m.* 
CHESTER 


* Electrical Weighing: 
K. J. Railler. 
venor Street, Chester. 
GL -ASGOW 
“Measurement of 


Its Technique and Application,” by 
Chester Section. Grosvenor Museum, Gros- 
Wed., 28 Jan., 7 p.m. 


Temperature-Using Fuel Systems,” by 


D. T. Royce. Scottish Section. 425 Sauchiehall Street, 
Glasgow. Fri., 30 Jan., 7.15 p.m. 

GRANGEMOUTH 

“Electronic Weighing,” by K. J. Railler. Grangemouth 


Section. Leapark Hotel, Grangemouth. Thurs., 29 Jan., 
7 p.m. 
Women’s Engineering Society 
LONDON 


“Some Uses of Electron Beams in Metallurgy,” 
Hardwick. London Branch. 
Fri., 30 Jan., 7 p.m.* 


by Miss I. H. 
45 Great Peter Street, S.W.1. 


Meetings 


in the headquarters town are held there unless otherwise stated. Particulars for this feature should 
reach the Editor not later than three weeks before the date of the meeting. 


* An asterisk is placed where it is understood that refreshments are available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London, W.C.1. (LANgham 5927.) 


British Institution of Radio Engineers, 9 Bedford Square, 
London, W.C.1. (MUSeum 1901.) 
British Nuclear Energy Conference, Great George Street, 


London, S.W.1. 
Chemical Society, 
(REGent 0675.) 
Illuminating Engineering Society, 32 
(ABBey 5215.) 
Incorporated Plant Engineers, 2 
S.W.1. (SLOane 0469.) 
Incorporated Sales Managers’ Association, 51 
London, S.W.1. (VICtoria 1461.) 
Institute of Marine Engineers, 1 Building, 76 Mark Lane, 
London, E.C.3. (ROYal 8493 
Institution of Civil Engineers, 
S.W.1. (WHltehall 4577.) 
Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, W.C.2. (TEMple Bar 7676.) 


(WHltehall 4577.) 


Burlington House, Piccadilly, London, W.1. 


Victoria Street, London, 
Grosvenor Gardens, London, 
Palace Street, 


_ = George Street, London, 


Institution of Engineering Designers, 38 Portland Place, London, 
wW.t. 


(LANgham 8847.) 

Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank Crescent, Glasgow, C.2. (Central 5181.) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, S.W.1. (SLOane 3158.) 

Institution of Locomotive Engineers, 28 Victoria Street, London, 

W.1. (ABBey 6672.) 

Institution of Mechanical Engineers, | Birdcage Walk, St. James’s 
Park, London, S.W.1. (WHItehall 7476.) 

Institution of Production Engineers, 10 Chesterfield Street, 
London, W.1. (GROsvenor 5254.) 

Institution of Railway Signal Engineers. Apply to Mr. R. L. 
Weedon, 222 Marylebone Road, London, N.W.1. (AMBas- 
sador 7711.) 


Institution of the Rubber Industry, 4 Kensington Palace Gardens, 
London, W.8. (BAYswater 9101.) 

Junior Institution of Engineers, Pepys House, 
London, S.W.1. (VICtoria 0786.) 

Liverpool Engineering Society, 9 The Temple, 
Liverpool 2. (Central 3717.) 


14 Rochester Row, 


24 Dale Street, 


Manchester Association of Engineers, 18 Booth Street, Man- 
chester 2. (Central 1717.) 
North East Metallurgical Society. Apply to Mr. A. H. Burn, 


35 Central Avenue, Billingham, Co. Durham. 

Operational Research Society. Apply to Mr. B. H. P. Rivett, 
20 Albert Embankment, London, S.E.11. (RELiance 8151.) 
Reinforced Concrete Association, 94-98 Petty France, London, 

S.W.1. (ABBey 4504.) 
Royal Aeronautical Society, 4 Hamilton Place, 
(GROsvenor 3515.) 


London, W.1. 


Royal Institution, 21 Albemarle Street, London, W.1. (HYDe 
Park 0669.) 
Royal Society, Burlington House, Piccadilly, London, W.1. 


(REGent 3335.) 

Royal Society of Arts, John Adam Street, 
W.C.2. (TRAfalgar 2366.) 

Royal Society of Health, 90 Buckingham Palace Road, London, 
S.W.1. (SLOane 5134.) 


Adelphi, London, 


Royal Statistical Society, 21 Bentinck Street, London, W.1. 
(WELbeck 7638.) 
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REDUCING SCUFFING AND WEAR 
OF FERROUS METALS 


Surface Treatment by Sulfinuz Process 


January 23, 1959 ENGINEERING 


By F. D. WATERFALL, Imperial Chemical Industries Ltd. (General Chemicals Division) 


The “ Sulfinuz”’ process is used to impregnate 
the surface of steel, or cast iron, with sulphur 
and nitrogen, with a view to improving the 
resistance of the treated surfaces to scuffing and 
wear. The treatment is carried out in a molten 
salt bath, containing cyanide and sulphur 
compounds, maintained at a temperature of 
500 to 600° C—more usually at 570°C. Immer- 
sion times in the bath are varied from 5 minutes 
to 3 hours, according to the shape of the part 
and the composition of the material used. 
With a treatment time of two hours at 570° C, 
a “‘white” surface layer about 0-0005in in 
depth can be observed under the microscope. 
This is rich in sulphur and nitrogen and, as will 
be described later, has a remarkable resistance 
to scuffing and wear. Nitrogen penetrates into 
the material beyond this white layer and confers 
some benefit in resistance to scuffing and wear 
to the metal below the layer. 

It might be well to indicate here the meanings 
of the terms “‘ scuffing,” “‘ wear ” and “ seizure.” 
The term “ scuffing ’’ describes the roughening 
and damage caused by local welding of surfaces 
rubbing together under load. Wear is the loss 
of material from the surface of a component 
resulting from mechanical action. Scuffing 
results in wear, or wear can be caused by, 
among other things, abrasive particles like 
siliceous dust entrapped between the rubbing 
surfaces. In the Amsler tests, to be described 
shortly, steps were taken to eliminate, as far as 


Fig. 2 Microstructure of low-carbon case- 
hardening steel after Sufinuz treatment (magnifi- 
cation 500 dias). 


Fig. 1 Increase in per- 
centage of sulphur, nitro- 
gen and carbon in two 
bars of 0-20 per cent 
carbon mild steel treated 
in a Sulfinuz bath for 
two hours at 570° C. 


possible, the ingress of 
dust. Seizure has been 
defined as “‘ the stopping 
of a mechanism as the 
result of interfacial fric- 
tion.” * 

Various methods are 
used in industry to im- 
prove the resistance to 
scuffing and wear of 


* F. T. Barwell. “A 
Report on the papers on 
Wear ”’, page 587, Confer- 
ence on Lubrication and 
Wear, Institution of Mech- 
ay Engineers, October, 
1957. 


Increase of Carbon, Nitrogen and Sulphur after Treatment, per Cent. 
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ferrous metals, these mainly being to improve the 
hardness, as, for instance, the process of cag. 
hardening applied to steel and, broadly speaking 
the higher the hardness the better the resistang 
to scuffing and wear. It is well known tha 
scuffing on rubbing surfaces is more prone to 
occur when a mechanism is first put into use, that 
is, before the asperities, always present op 
machined or ground surfaces, have been wom 
down. In order to assist the process of running. 
in without scuffing, parts are sometimes phos 
phated, or sulphided, prior to use. Such treat. 
ments accelerate initial wear, that is the removal 
of the asperities, and, in this way, shorten the 
Tunning-in period. Lubricating oils containing F 
chlorine, sulphur compounds, graphite, or 
molybdenum disulphide, are well known as 
assisting parts to carry loads without scuffing, 
both during and after running-in. They do not, 
on the other hand, assist the process of running- 
in by accelerating initial wear, indeed the 
reverse is generally the case. It has, however, 
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Fig. 3 Microstructure of Amsler wear-test speci: ¥ 


men after 11 million revolutions at 20 kg load 
(magnification 500 dias). 
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Fig. 4 Amsler wear- 
testing machine on 
which the laboratory 
tests were made. 


Fig.5 Amsler wear tests 
at 20 kg load on En 32 
mild steel after discs had 
been case-hardened and 
ground, or case-harden- 
ed ground and phospha- 
ted, or Sulfinuz treated 





now been found that run- S| semana 
ning-in can be accelerated 
and striking resistance to 
scuffing and wear pro- 
duced on material with 
a relatively low indenta- 
tion hardness by Sulfinuz 
treatment, so that mild 
steel treated by this pro- 
cess has a scuffing and 
wear resistance distinctly 
superior to case-hardened 
mild steel. When Sulfinuz 
treatment is applied to 
case-hardened material, 
the case is softened by 
tempering of the case at 
the treatment tempera- y 
ture of 570°C. Even so, oF 
the resistance to scuffing 


Cumulative Loss in Weight, Grammes 
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is markedly improved I 10! 
by the treatment. Case- 
hardened _nickel-molyb- 
denum steel test rings 
having a hardness of VPN825 scuffed badly 
at 1,000 lb load on an SAE wear tester when 
lubricated with light machine oil, but similar 
rings Sulfinuz treated did not scuff at 5,500 Ib 
on the same test, although the case hardness 
had dropped during the Sulfinuz treatment to 
VPN 530. 


Composition and Microstructure of 
Treated Surface 


The depth of penetration of sulphur and 
nitrogen into the treated material will depend 
on both the composition of the material and the 
time of treatment, but when the treatment time 
is two hours at 570° C all of the sulphur and most 
of the nitrogen is found to be in the first 0-001 in 
to 0-002 in of the surface. Fig. 1 is based on 
analyses of two 2in diameter bars of steel 
originally analysing carbon 0-20 per cent, 
nitrogen 0-008 per cent, and sulphur 0-042 per 
cent. The bars were treated for two hours in 
the Sulfinuz bath at 570° C, air cooled, washed 
and cleaned by wiping with a cloth, then turnings 
were removed from the surface in increments of 
0-001 in for analysis. The percentage increase 
in sulphur, nitrogen and carbon over that in the 
original steel is shown in the graph. The 
sulphur content in the first 0-001 in is about 
5 per cent, being present, as far as can be 
determined, as an iron sulphide, while the 
nitrogen in the first 0-001 in at the surface is 
around 2 per cent mainly as a layer of iron- 
nitrogen compound, although there is additional 
diffusion of nitrogen into the steel. It will be 
seen from Fig. 1 that nitrogen has penetrated to 
at least 0-026 in where the nitrogen is still in 
excess of the 0-008 per cent present in the original 
material. Further, it will be observed that the 
carbon content of the first 0-001 in has increased 
by 2:2 per cent, although it has not, as yet, been 
established what benefit, if any, results from this 
carbon absorption. 
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The microstructure of low carbon case- 
hardening steel, En 32, after Sulfinuz treatment 
is illustrated in Fig. 2. This shows two distinct 
zones, the “* white layer,” at the top of the figure, 
which is the prime benefit conferred by Sulfinuz 
treatment and contains much of the sulphur and 
nitrogen absorbed by the steel during the treat- 
ment, and a relatively deep zone of “ ferrite ”’ 
below the white layer containing needles of iron- 
nitrogen compounds formed as a result of nitro- 
gen absorption during treatment. These needles, 
it will be shown later, confer some benefit in 
resistance to scuffing and wear even after the 
removal of the white layer. The microstructure 
of an Amsler wear test specimen subjected to 
11,000,000 revolutions at 20 kg load is illustrated 
in Fig. 3, from which it will be observed that the 
“‘ white ’’ wear resisting layer remains after test- 
ing. This will be referred to again later. The 
depth of additional nitrogen penetration beyond 
the white layer will depend on the carbon and 
alloy content of the material processed and, of 
course, the soaking time in the Sulfinuz bath. 
In general, nitrogen will penetrate more rapidly 
in low carbon, low alloy steels. 


Wear Tests 


Wear tests have been done on many hundreds 
of components evaluated in use after Sulfinuz 
treatment. Laboratory tests have been con- 
ducted, in the main, on the Amsler wear-testing 
machine illustrated in Fig. 4. Brief details of 
some of the types of parts now being treated will 
be given at the end of this article. The Amsler 
tests to be described below were carried out 
using two wear-testing discs of En 32 mild steel 
placed in edge to edge contact and revolving at 
400 and 440 r.p.m., respectively, in the same 
direction, generally under a load of 20 kg, but 
occasionally at a load of 50 kg. The two discs 
can be seen just to the left of the chain near 
the centre of the figure. The object of the chain 
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is to raise oil from a container below the test 
specimens to lubricate them. The 20kg load 
is calculated to equal 19 kg per sq. mm = 12-05 
tons per sq. in. An additional lateral movement 
is applied to the revolving discs by means of a 
cam device on the machine. All specimens were 
lubricated with light machine oil throughout the 
tests. This had a _ kinematic viscosity of 
70 centistokes at 100° F. 

The procedure during these Amsler tests was 
to subject the weighed rings to a given number of 
revolutions under the load chosen, then remove 
them to determine the loss in weight. The pro- 
cedure was repeated as testing progressed. 
Attempts were made to measure the loss in 
dimensions, but these were found to be too small 
to determine accurately before scuffing occurred, 
while after the onset of scuffing dimensional 
measurements were confused by the surface 
roughening resulting from scuffing. In the 
comparisons shown graphically below, the point 
of scuffing can be taken as occurring shortly 
after the rate of wear (loss in weight) curve turns 
sharply upwards. For the sake of simplicity 
all the tests used in the comparisons have been 
done on similar pairs of rings, i.e. both case- 
hardened, both Sulfinuz treated, etc. (It is 
realised that at times parts differently treated 
might in production be run together, as, for 
example, case-hardening versus Sulfinuz treated 
steel, or untreated mild steel versus Sulfinuz 
treated mild steel. Tests not detailed in this 
article have been done in which untreated Amsler 
wear test rings in En 32 mild steel were run 
against Sulfinuz treated mild steel under a load 
of 20kg. The rings ran to one million revolu- 
tions on the machine without either of them 
scuffing.) 


Comparison with Case-hardening, or 
Case-hardening with Phosphating 


Fig. 5 compares Amsler tests on En 32 mild 
steel rings, untreated, Sulfinuz treated, case- 
hardened and ground, also case-hardened, ground 
and phosphated, all tested under a load of 20 kg. 
The untreated mild steel rings scuffed shortly 
after being put under test and thereafter lost 
weight rapidly, the test being concluded at 
12,660 revolutions. Case-hardened and ground 





Fig.6 Amsler wear-test discs of En 32 mild steel 
after testing at 20 kg load. “* A” untreated after 
12,660 revolutions, badly scuffed; *“* B”’ Sulfinuz 
treated after a million revolutions, no scuffing. 





Fig. 7 Amsler wear test discs after testing at 
20 kg load. “A” En 32 mild steel case-hardened 
and ground after 20,000 revolutions. “ B” same 
steel, case-hardened, ground and phosphated after 
50,750 revolutions. Both sets had scuffed. 
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Fig. 8 Amsler wear tests at 20 kg load on En 32 
mild steel after discs had been nitrided or sulphided 
in a caustic/sulphur bath, or nitrided and sulphided 
or Sulfinuz treated for two hours at 570° C. 


rings tested under the same conditions started to 
scuff shortly after 1,000 revolutions, the test 
being stopped at 20,000 revolutions when the 
rings had lost 1-5 gm. The onset of scuffing was 
delayed on similar case-hardened and ground 
rings by phosphating, but here again these failed 
at 50,750 revolutions. The foregoing compared 
with unhardened En 32 steel rings which, after 
Sulfinuz treatment, will withstand a million 
revolutions under the same conditions without 
scuffing with monotonous regularity, the test on 
the pair of rings recorded in the graph having 
been extended to eleven million revolutions 
without failure, the weight loss then being 
0-1338 gm. After this extended test one of the 
rings was cut up for metallographic examination, 
the structure being illustrated in Fig. 3, which 
shows that the white surface layer remains 
intact and is little less in thickness than that 
= ." as-treated untested ring illustrated in 

ig. 2. 

The discs marked A in Fig. 6 are untreated 
mild steel rings after only 12,660 revolutions at 
20 kg, while those marked B are Sulfinuz treated 
rings which withstood a million revolutions at 
20 kg without scuffing. It will be observed that 
discs A have scuffed badly but discs B have a 
smooth polished surface. Fig. 7A shows case- 
hardened and ground Amsler discs after 20,000 
revolutions at 20 kg and Fig. 7 B case-hardened, 
ground and phosphated discs after 50,750 revolu- 
tions at 20 kg. Both discs scuffed at far fewer 
revolutions than the Sulfinuz treated discs in 
Fig. 6 B. 

This comparison is particularly interesting, in 
that while the case-hardening process involves a 
quenching operation, with consequent distortion 
and need for grinding to size after hardening, the 
Sulfinuz method gives very little distortion 
because the parts are air cooled from the Sulfinuz 
bath, and normally can be finished to size before 
treatment. The improved resistance to scuffing 
and wear obtainable by replacing case-hardening 
by Sulfinuz treatment should prove attractive 
for components in which high resistance to 
indentation, or fatigue failure are not a prime 
requirement. Case-hardened mild steel com- 
ponents are, of course, harder and more resistant 
to indentation than Sulfinuz treated mild steel 
components. High resistance to indentation and 
wear can be secured by choosing a steel which 
does not soften appreciably at 570°C, and 
applying Sulfinuz treatment to this. Such steels 
are, however, generally expensive alloy steels 
and in many cases lower alloy steel, hardened 
and finally tempered at around 600°C, then 
Sulfinuz treated, will be found to fill require- 


Fig. 9 Amsler tests at 20 kg load on En 32 mild 
steel. 
denum disulphide coated. Results on Sulfinuz treated § 
discs tested at 50 kg are included for comparison, 


ments in numerous instances where moderate 
resistance to indentation and high resistance to 
scuffing and wear are required. 


Comparison with Nitriding, Sulphiding, or Nitriding 
with Sulphiding 


The Sulfinuz treated specimens were given 
two hours at 570° C in a Sulfinuz bath, while the 
nitrided specimens were treated for two hours at 
570° C in a cyanide nitriding bath. The speci- 
mens which were sulphided or first nitrided and 
then sulphided were given one hour at 100° C 
in a solution made up of 150 gm NaOH, 15 gm 
sulphur, and 300 ml water. The sulphur took 
about an hour to dissolve and the specimens to 
be sulphided were treated as above shortly after 
preparation of the solution was complete. Fig. 8 
compares the loss in weight on untreated and 
Sulfinuz treated En 32 mild steel specimens with 
the other surface treatments. 

The caustic/sulphur process was found to 
confer some benefit, but the rings had badly 
scuffed and lost 4-01 gm at 33,390 revolutions. 
Further rings nitrided in a nitriding salt bath for 
two-hours at 570°C lasted rather longer, but 
scuffed badly and lost 0-5133 gm at 250,000 
revolutions. When Amsler rings were first 
nitrided for two hours at 570°C in a cyanide 
nitriding bath, followed by application of the 
caustic/sulphur process, the life under the same 
conditions of testing was inferior to nitriding 
alone, failure being at 28,760 revolutions when 
the weight loss was 0-7544 gm. The reason for 
this appears to be that the caustic/sulphur process 
converts most of the white layer formed during 
nitriding into iron sulphide whereby the funda- 
mental advantage of the layer in resisting scuffing 
is lost. In contrast during processing in the 
Sulfinuz bath sulphur and nitrogen absorption 
occur together, both sulphur and nitrogen being 
in the white layer at the surface. 


Comparison with Phosphating, or Phosphating 
with Molybdenum Disulphide Treatment 


It has been found by Amsler tests that applica- 
tion of a phosphate coating to either unhardened 
or case-hardened En 32 mild steel discs produced 
an appreciable initial improvement in resistance 
to scuffing and wear under a load of 20 kg, 
and it was felt desirable to determine what, if 
any, further advantage would result from 
impregnating the phosphate layer with molyb- 
denum disulphide. A series of unhardened 
En 32 rings were treated in a standard phosphat- 
ing bath for 20min at 100°C. Some were 
tested as phosphated and others after application 








Tests discs phosphated or phosphated + molyb- 





of a dispersion of molybdenum disulphide in 
toluene to the phosphate coating. Results ar 
shown in Fig. 9, which includes results on a pair 
of Sulfinuz treated rings for comparison. All 
the tests, other than the Sulfinuz treated rings, 
were done under a 20-kg load, but the Sulfinuz 
treated rings were tested at the heavier load of 
50-kg (calculated to equal 33-8 kg per sq. cm, or 
21-5 tons per sq in). The Sulfinuz treated discs 
reached a million revolutions without failure, 
The two pairs of phosphated discs had failed at 
34,700 and 49,900 revolutions, losing 2-828 
and 0-9423 gms, respectively. Rather surprisingly, 
no advantage was found for the pairs of phos- 
phated rings given a coating of molybdenum 
disulphide which lost 0-8501 gm at 25,30 @ 
revolutions and 1:82 gm at 45,000 revolutions 
respectively. Even so, it has been found, in 
practice, advantageous to apply MoS: to § 
Sulfinuz treated surfaces when the treated 
components have to be used in the absence of | 
lubricating oil. The MoS; coating prolongs the 
life of the component, due to its well-known 
properties as a dry lubricant. 


Depth of the Sulfinuz Effect 


The Sulfinuz process involves the use of a 
heating and cooling cycle, that is, it is a heat 
treatment process. It has become normal 
practice to leave excess material on precision 
parts requiring heat treatment and to remove this 
afterwards by grinding or honing. The amount 
of material which can be left on work to be 
Sulfinuz treated is not great because the prime 
benefit from the process is in the first 0-0005 in 
from the surface but, fortunately, distortion 
during the treatment is negligible provided the 
component is free from stress before treatment. 
Many parts can therefore be finished to siz 
before treatment and require little or no finishing 
afterwards. Precision parts may require honing 
to reach the required dimensions after Sulfinuz 
treatment, but not more than 0-0002 in should be 
removed in this process. The effect of removing 
increasing amounts of metal on wear resistance 
has been studied using Amsler wear test discs 
and the results are shown in Fig. 10. This 
compares the wear resistance of untreated discs 
with discs Sulfinuz treated, then cleaned with 
wire wool, and eight pairs of discs from which 
material has been ground from the surface after 
Sulfinuz treatment in increments of 0-00025 in 
up to 0-002 in. The untreated discs lost weight 
rapidly while the discs Sulfinuz treated, then 
cleaned with wire wool, or Sulfinuz treated and 
ground to remove 0-00025 in were satisfactory 
to the limit of the test, i.e., a million revolutions 
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Fig. 10 En 32 test discs untreated, Sulfinuz treated and cleaned, Sulfinuz 
treated and ground, to remove increments of 0-00025 in from surface. 


at a 20-kg load.* However, it will also be seen 
from Fig. 10 that removal of 0-0005in by 
grinding from the Sulfinuz treated rings results 
in scuffing under a load of 20-kg at between 
1,000 and 10,000 revolutions, showing that the 
main benefit from the treatment has been 
removed during grinding. The shaded area on 
the graph includes wear tests on pairs of speci- 
mens from which increasing amounts of between 
000075 in and 0-002 in have been removed from 
the surface by grinding. A point of interest is 
that while the removal of 0-0005 in from the 
surface of the Sulfinuz treated rings removes the 
prime benefit conferred by the process, i.e., the 
white layer observed in the microstructure, there 
is nevertheless still some remaining beneficial 
effect from the treatment, as can be seen by 
comparing with the results obtained on the 
untreated rings. Again, comparison with results 
on case-hardened rings shown in Fig. 5 shows 
that the scuffing and wear resistance of Sulfinuz 
treated rings from which 0-001 in to 0-002 in 
has been removed by grinding about equals 
the results obtained with case-hardened rings, 
at least under these conditions of test. The 
remaining benefit on these Sulfinuz treated rings 


* These specimens were subsequently run for 
47,000,000 revs. at 20 kg. load on the Amsler 
machine without scuffing. The loss in weight was 
then 0-090 gms. 








Fig. 12 Equipment for operating the 
Sulfinuz process at the Oldbury Works. 


after removal of the white layer is no doubt due 
to the nitrogen which has penetrated in depth 
beyond the layer. 


Effect of Method of Cleaning after Treatment 


After parts are Sulfinuz treated and washed in 
hot water to remove adhering salt, there is still 
present on the treated pieces a loosely adherent 
deposit which can be partly removed by wiping 
with a cloth, but is more efficiently removed by 
rubbing with steel wool, or brushing with a 
revolving soft wire brush; or again it is removed 
during honing or light grinding. The deposit 
has neither a beneficial nor detrimental effect 
on the eventual resistance to wear of treated 
pieces, but unless it is removed from Amsler 
test pieces has a distinct effect on the initial loss 
in weight during testing. This can be seen by 
reference to Fig. 11, which compares the loss in 
weight during testing of pairs of En 32 Amsler 
test pieces which were cleaned after treatment 
(a) by wiping with Selvyt cloth, (b) by rubbing 
with steel wool (c) by grinding to remove 
0:00025 in from the steel. Loss in weight, 
particularly the initial loss in weight, was 
greatest with (a) and least with (c), that on the 
two sets of test pieces (b) being intermediate 
between (a) and (c). In our earlier investigations 
using the Amsler test, wiping with Selvyt cloth, 


Fig. 11 En32 Amsler test discs Sulfinuz 
treated, then cleaned by different methods. 


was standard practice, but in more recent ‘work 
test pieces have mostly been cleaned prior to 
testing by rubbing with steel wool. 


Effect on Coefficient of Friction of Mild Steel 


No particular claims are made for the Sulfinuz 
process as a means of reducing friction between 
sliding surfaces, but tests have been made to 
study the effect of the treatment on the coefficient 
of friction of mild steel in, of course, the un- 
lubricated state. The apparatus employed a 
flat plate moving against the round end of a 
short rod pressed down on to the plate. Tem- 
peratures for the tests were varied between 20 
and 180° C, but most of the work was done at 
20°C. Sliding speeds varied between 0-003 
and 1-05cm persec. There were some anomalies 
in the results, but in all cases the coefficient of 
friction was reduced by Sulfinuz treatment, more 
so when both surfaces were treated than when 
only one. For example, at sliding speeds of 
0:003 and 0:004cm per sec, both at 20°C, 
the coefficient of friction was as indicated in 
Table I. From the figures given it will be seen 
that Sulfinuz treatment of both surfaces results 
in a reduction of the coefficient of friction of 
approximately 80 per cent. These results are 
mainly of importance for treated components 
used without conventional lubrication. It is, 


Fig. 13 Selection of parts 
now being Sulfinuz treated. 
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TABLE I.—Effect of Treatment on Coefficient of Friction 





Coefficient of friction 





At 0-003 cm 
per sec. 


At 0-004 cm 
per sec. 





Both surfaces untreated .. 

Flat plate only treated 

Flat plate and ball ende 
rod both treated mi 


0-82 
0-41 to 0-49 
0-15 


0-76 
0-31 to 0-51 
0-17 








however, normally recommended that Sulfinuz 
treated parts be employed with a lubricant. 


Effect on Fatigue Resistance 


The resistance to fatigue failure in steel parts 
subjected to reverse bending is, in plain un- 
notched structures, directly related to the hard- 
ness; the higher the hardness, the higher the 
resistance to fatigue. Automobile gearbox, or 
rear axle gears are case-hardened, not only to 
resist wear, but also to furnish resistance to 
fatigue failure in the teeth. A treatment tem- 
perature of 570° C lowers the hardness and thus 
the fatigue resistance of hardened or case- 
hardened material. However, during Sulfinuz 
treatment nitrogen is absorbed from the bath and 
this raises the fatigue resistance of the material. 
In other words, there are two opposing factors: 
(i) the tempering effect on hardened steel of 
Sulfinuz treatment at 570° C, which lowers the 
fatigue resistance, and (ii) nitrogen absorption 
during the treatment, which raises the fatigue 
resistance. The resultant effect will depend on 
the material treated and is summarised in Table II, 


TaBLe Il.—Effect of Sulfinuz Treatment on Fatigue Limit in 
Reversed Bending 





Material i | After Sulfinuz 
aterial and prior treatment | Pessctrcexe 


Raised 20 per cent 
Unchanged 


Mild steel, normalised 

Castiron,ascast .. mca a «ill 

Manganese molybdenum steel (En 17), | 
hardened and tempered .. a “ 

55-ton high chromium-nickel stainless | 
steel (S 80), hardened and tempered ..| 

Nickel-chromium Case-hardening steel | 
(En 352), case-hardened .. 


Raised 46 per cent 
Raised 20 per cent 
Reduced 9 per cent 





While the fatigue limit of mild steel rises approxi- 
mately 20 per cent after Sulfinuz treatment, it is 
raised approximately 60 per cent by case-harden- 
ing, so that advantage in this respect is with case- 
hardening. On the other hand, steels like En 17, 
which are normally employed in the hardened 
and tempered state, have an improved fatigue 
limit after Sulfinuz treatment. For this reason, 
the Sulfinuz method can be employed to improve 
the fatigue resistance of hardened and tempered 
steel. Tests on aero engine crankshafts in 
hardened and tempered nickel chromium steel 
showed a 50 per cent improvement in resistance 
to fatigue after Sulfinuz treatment. These 
results have since been confirmed on automobile 
crankshafts. 


Resistance of Treated Steel to Corrosion 


Plain carbon steel, after Sulfinuz treatment, has 
a resistance to corrosion slightly superior to the 
same material untreated. There is, however, a 
reduction in the corrosion resistance of stainless 
steels after the treatment, due, it is thought, to 
the nitrogen absorbed. This has prevented the 
application of the Sulfinuz process to stainless 
steel components, where high resistance to 
corrosion is essential. On the other hand, there 
have been instances where users have been pre- 
pared to sacrifice resistance to corrosion on parts 
in stainless steel in order to improve resistance 
to scuffing by Sulfinuz treatment. 


Application of the Sulfinuz Process 


The Sulfinuz process is carried out by immers- 
ing the parts, after preheating, in a molten 
salt bath containing cyanide and sulphur com- 
pounds at a temperature of 570°C approxi- 
mately. The salt is maintained in the molten 


state in gas, oil or electrically heated salt bath 
furnaces employing low carbon mild steel pots. 
Immersion times in the bath will vary from five 
minutes for delicate high speed steel tools to 
two hours for more robust components, the 
standard treatment being a two-hours soak in 
the bath at 570°C. Afterwards the parts are 
cooled, generally in air, then washed in hot water 
and rubbed or brushed to remove the remaining 
loosely adherent black deposit. Fig. 12 shows 
the equipment installed in the Oldbury Works of 
Imperial Chemical Industries Limited. It in- 
cludes: preheater furnace, a Cassel 36in by 
36in by 36in electric S.1 furnace, heated by 
internal electrodes, and an air cooling chamber. 
Work treated ranges from small precision parts, 
such as tools or pump parts, to large com- 
ponents weighing up to 15 cwt. 


Types of Work being Treated 


A selection of parts now being Sulfinuz treated 
is illustrated in Fig. 13, and some of the parts 
being regularly processed are listed under sub- 
headings below. 

Mild Steel and Low Alloy Steel_—Large and 
small parts, including large retaining nuts for 
ships’ propellers, and cylinder head nuts for 
marine engines, as well as flexible couplings and 
coupling claws are all being treated to prevent 
scuffing or wear. Clutch plates are found to 
give better anti-scuffing properties when treated 
mild steel plates are used, instead of alternate 
mild steel and bronze plates. Stentor pins and 
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clips used in textile drying machinery have ye, 
good resistance to wear after treatment. Tagh, 
meter gears, diesel engine pump plungers ani 
pump rotors in carbon and stainless steel y, 
treated to prevent scuffing, as also are do 
hammer slides. 

Cast Iron Parts.—Treatment of automobi, 
tappets in chilled iron has eliminated troy}, 
due to fatigue pitting, and a considerable jp, 
provement in the life of cams, slides and bushes 
being obtained on treated glass bottle making 
machine parts, bitumen pump parts and seywj 
machine parts. Cylinder liners and barrels fy 
small petrol engines, steam engines and pneum, 
tic tools are also being treated. Wire-drawiy 
blocks are treated because trouble with groovin, 
is much reduced. 

High Speed Steel_—Numerous cutting tools iy 
these materials are being treated, as well as col 
nut forming punches, bearing rings, pistons an( 
drive rings for aircraft components. 

Stainless and Heat-Resisting Steels.—Suppon 
tubes in 18/8 steel for jet engine exhaust system 
are treated to prevent fretting and numeroy 
miscellaneous parts for nuclear power plant 
are being similarly treated to prevent seizure, h 
order to prevent scuffing, labyrinth sleeves, o 
glands, in En 56 are treated, an application o 
topical interest being the treatment of gland 
packing rings made from stainless steel En 56 tp 
be fitted to turbines being supplied by the British 
Thomson-Houston Company Limited for th 
Wairakei Geothermal Project in New Zealand. 


by a FLOATING PROCESS 


On 20 January Pilkington Brothers Limited, of 
St. Helens, announced their new process for 
making “float” glass, so named after the 
process by which it is made. This announcement 
comes at the end of seven years of concentrated 
research and development work during which 
time the process has taken on quite a different 
look. So far as the consumer is concerned, it 
means that there will soon be available close- 
tolerance plate glass made with the high gloss 
surface usually found only on fired-glass articles. 
Futhermore, when the process is working at 
increased output, the product should be available 
at a lower cost than at present. 

Basically, the process involves replacing the 
surface-grinding operation required hitherto with 
one of surface fusion, thus eliminating the need 
for costly grinding and polishing. In practice 
there are, of course, difficulties, primarily result- 
ing from the need for a frictionless support for 
the glass during the time when the surfaces are 
molten. As illustrated in the diagram, this has 
been solved by floating the glass on a cushion of 
liquid metal. From early patents of the new 
process, it appears that one idea was to pass the 
continuously cast glass through a bath of molten 
metal, and several problems seem to have been 
encountered. First, a metal had to be found 
that would be compatible at more than 1,200° C 
with both the furnace lining and with the glass 


itself. Especially should there be no reaction 
with the glass to destroy the surface or produce 
undesirable reaction products. This problem 
seems to have been solved by the use of tin, or 
20 tin/80 aluminium with specific gravity adjusted 
by additions of lead. Second, the process would 
have to yield a sheet with the desired tolerances 
on thickness and flatness; the undesirable aspect 
of bending the sheet to pass through the metal 
bath is now eliminated by floating. In its present 
form, however, the metal is heated on one side 


only—on the other by flames, and care is no § 


doubt needed to obtain even heating. Third, 
the surface hardness had to be increased prior 
to the glass coming into contact with the rolles 
of the annealing furnace. In one conception 
of the process, immersion in the liquid metal 
bath was followed by air cooling, but this has 
now been replaced by arranging that there isa 
thermal gradient in the metal bath, so as to fuse 
in the first part and to cool to below fusion point 
of the glass in the last part of the bath. This 
feature has been retained and the diagram illus- 
trates the division of the furnace into three zones. 

In April, 1955, the company committed itself 
to a full-scale production unit. Since that time 
work has been carried out continuously and tests 
have been made to prove the product by work in 
Pilkington’s own laboratories and by Triplex 
Safety Glass Limited. 


Heat Zone] Fire Cooling Zone 
Polishing 
Gaw Zone w Controlled 








yrieg Mey 
teciiieaaiiie 
Pence 





Support of the glass 
during fusion of the 
surface is provided by 
a liquid metal bath. 


Glass Tank or Furnace 





Atmosphere 





= ot 








Float Bath Cutting 


Section 


Annealing Lehr 








ENGI! 


Resez 


Inthe | 
* beaul 


seen. 
Sydney 
Indust! 
Mr. K 
of mos 

His 
explor 










Tw 
ves 


The 































ING 











. 





UU KS MOSESKSUASRESESHRESARE SLA ES SB 


ENGINEERING January 23, 1959 


research and Development 





EXPLORING THE AUSTRALIAN SUN 


The Development 
of 


Radio Telescopes 


at Sydney 


In the International literature of radio astronomy, references to Australia’s 
“beautiful equipment” and “ingenious radio telescopes” are often 
seen. Most of the equipment is used by the Radiophysics Laboratory, 
Sydney—a division of the Australian Commonwealth Scientific and 
Industrial Research Organisation. The division’s mechanical engineer, 
Mr. K. McAlister, has played a large part in the design and construction 
of most of the radio telescopes in Australia. 


His first assignment in radio astronomy came in 1948. The idea of 


exploring the frequency spectrum of the radio emissions of the sun 





Two of the three double-rhombic aerials used to in- 
vestigate the spectra of radio waves from the sun. 
The aerials are equatorially mounted and motor driven. 


had been put forward, and a rhombic aerial was to be used. However, 
although rhombic aerials had been used extensively for radio communi- 
cation they had been used horizontally and in one fixed position. What 
was required for solar studies was an aerial that could follow the sun 
across the sky. The advantage of the rhombic was that it could receive a 
broad band of frequencies. 

The solution adopted was to construct a wooden cross measuring 
52 ft 6 in by 24 ft 3 in and to form the aerial by stringing wires around 
the extremity of the cross. A strong rope ran from the tip at the north of 
the cross to a pulley at the top of a stout 50 ft telegraph pole set in concrete. 
Helped by this rope and three others, an operator could keep the aerial 
pointing at the sun by making an adjustment every 20 minutes. The 
Instrument was primitive; but it had been assembled quickly and was 
highly effective. It covered the range from 70 to 130 Mc/s and by early 
1949 the first radio records of solar spectra were made. 

Following the success of the pioneer instrument it was decided to 
Produce an instrument that would cover the range 40 to 240 Mc/s, in 
three frequency bands. Each band was to have its own aerial, which 
was to be supported on an equatorial mount and motor-driven to follow 
the sun. To measure the polarisation of the incoming radio waves, 
each aerial was to consist of a pair of rhombics with their planes mutually 
perpendicular. 

Two of the three units produced are shown in the illustration. No 
Metal is used in the structure that supports the wires. 

The instrument is set up in a field near Dapto—60 miles south of 
Sydney—and it allows investigation of the solar corona from about 





‘ 


‘ cris-cross”’ aerial that is 


One of the arms of the 
used for detailed investigation of the sun’s surface. It 
has the same resolution as a 1,000 ft paraboloidal aerial. 


20,000 miles to about 200,000 miles above the sun’s surface. A radio 
receiver connected to the aerials is motor-tuned and sweeps over the whole 
waveband in 0-5 second, presenting a display of the radio spectrum on a 
cathode ray tube for photographic recording. 


CRIS-CROSS TELESCOPE 


One of the biggest jobs on which Mr. McAlister worked was Dr. 
W. N. Christiansen’s “ cris-cross ’’ radio telescope, an Australian contri- 
bution tothe IGY. It consists of two lines of aerials, each line stretching 
1,240 ft, and is in the form of a cross made up of 64 paraboloidal dishes. 
Each dish is mounted on a polar axis and can be adjusted in elevation to 
point in the required direction. The aerials are interconnected electrically 
to perform as aunit. Part of the system is shown in the illustration above. 

The paraboloidal dishes are mounted on triangular frameworks in which 
are carried the mechanism for angular adjustment. Each frame sits on 
a light tubular structure that supports the dish at a height of about 9 ft 
above the ground. Between the legs of the supporting structures run the 
open-wire transmission lines connecting the aerials to the receiver. 

The dishes are 19 ft in diameter and are made up of 12 ribs of alu- 
minium tubing, of 1-5 in diameter, which support 6 rings of 1 in tube. 
On the rings is stretched galvanised wire netting with 0-5 in mesh, provid- 
ing a reflecting surface. A cable runs the length of the aerial line and 
serves to move the dishes by means of a pawl and ratchet-wheel arrange- 
ment: each movement of the cable turns the wheel on an aerial by a single 
tooth, so rotating the dish through 4°. The cable is tensioned by a heavy 
weight at each end of the two lines and is moved every half minute by a 
hydraulic ram at the centre of the system. 

The “‘cris-cross ” is in fact a combination of a multi-element interfero- 
meter and a Mills-cross aerial. It is used to make a detailed radio search 
of the sun’s surface and has the resolving power of a steerable paraboloidal 
dish of 1,000 ft diameter. 


RESEARCH DIGESTS FROM MERL 


To help firms keep in touch with the work at the Mechanical Engineering 
Research Laboratory of DSIR at East Kilbride, the laboratory is preparing 
short summaries of the results of recent research that has direct industrial 
interest. The summaries will also give straightforward accounts of work 
still in progress at MERL as well as the main findings of completed 
investigations. They are intended for circulation to senior management 
as well as to design and production staff. 

Among subjects covered from time to time will be: fatigue and creep 
of engineering materials and components; bearings, lubrication and 
wear; performance of gears and other mechanisms, engineering metrology 
and noise control; design and performance of hydraulic machinery; 
heat transfer and applied thermodynamics; and machining, extrusion 
and other metal-working processes. The first five summaries are now 
available. 

Engineers and industrial organisations who would like to receive copies 
of these summaries are invited to send their names to the Director, 
Mechanical Engineering Research Laboratory, East Kilbride, Glasgow. 


‘ 
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Book Reviews 


DIRECTING 
DATA STREAMS 


A Management Guide to Electronic Computers. 


By WILLIAM D. BELL. McGraw-Hill Book 
Company Incorporated, 330 West 42nd Street, 
New York 36, N.Y., USA ($6°50); and 
McGraw-Hill Publishing Company Limited, 
95 Farringdon Street, London, E.C.4. (49s) 


Installing Electronic Data Processing Systems. 
By RICHARD G. CANNING. John Wiley and 
Sons Incorporated, 440 Fourth Avenue, New 
York 16, N.Y. ($6); and Chapman and Hall 
Limited, 37 Essex Street, London, W.C.2. (48s) 


The use of automatic machines for producing 
batches of items from a production line at a 
considerably lower cost than is possible by 
manual means, has long been an accepted fact 
and today mass production is naturally associ- 
ated with automatic machinery. The same, 
unfortunately, cannot be said for data processing 
and there are many large industrial concerns 
with highly mechanised and efficient production 
processes who are still wallowing in outdated 
and archaic systems for dealing with the necessary 
planning and paperwork. The advent of elec- 
tronic data processing systems is helping to 
change this and raise the efficiency of data 
processing to at least that of material production 
techniques. The provision of suitable informa- 
tive literature is however an absolute necessity 
if the maximum value is to be obtained from these 
new data processing methods and new books on 
various aspects of the subject are constantly 
appearing on the bookshelves. 

A recent arrival from the United States is 
A Management Guide to Electronic Computers, 
by William D. Bell. This book assumes no 
previous knowledge of computers or electronics 
and is intended for executives who wish to 
acquire an overall knowledge of the subject 
without delving into detail. Readers in this 
category should have no difficulty at all in under- 
standing its contents. There are a large number 
of good illustrative photographs and diagrams 
and with one or two minor exceptions, the 
style throughout is clear and concise. 

The subject matter falls naturally into three 
categories. The first, extending over the first 
seven chapters, deals with the various types of 
equipment available, describing in simple terms 
the electronic techniques employed, comparing 
their speeds and reliabilities and listing the 
practical advantages and disadvantages of each. 
This part of the book is first class and provides 
an excellent introduction to the whole subject 
of data processing. The second section consists 


New Bindings 
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of onc single chapter, devoted entirely to 
programming. After a general introduc- 
tion, the flow charts and programmes for 
computing the Dow Jones stock market 
averages are given in detail for three 
machines—the IBM 702, Sperry Rand 
UNIVAC I and Marchant MINIAC. 
The author rightly stresses the point that the 
quality of the programming team is more 
likely to affect the success or otherwise of a 
computer installation than any other factor. 
The third and final section of the book deals 
with the problems which are likely to confront a 
company considering the acquisition of a com- 
puter system and outlines a suggested procedure 
for settling these problems. This plan ranges 
from the initial forming of a computer committee 
to determine the advisability of such a project, to 
the final placing of the order and considers 
such questions as rental or purchase, one large 
system or a number of smaller ones, obsolescence 
and installation. The author is himself a data 
processing consultant and his views in this final 
section are extremely interesting and pertinent. 

There is a large and extensive appendix 
describing the experiences of eleven different 
companies during and after the installation of 
their commercial computer systems. These 
systems are being applied in such fields as inven- 
tory control, production scheduling. accounting 
operations, production control, airline seat 
reservations and actual operations. These “ case 
studies ’” are a new and much to be commended 
innovation which, it is hoped, authors will 
adopt more frequently than in the past, though 
perhaps in more detail than Mr. Bell has achieved. 
Much can be learnt from other people’s experi- 
ences and mistakes. 

Another recent publication, also from the 
United States, is Installing Electronic Data Pro- 
cessing Systems, by Richard G. Canning. It is 
a sequel to the author’s previous book Electronic 
Data Processing for Business and Industry and 
deals with the host of problems confronting 
an organisation which orders an EDP installa- 
tion. 

It is in the form of a case history of a hypotheti- 
cal engineering company but is in fact a summary 
of the actual experiences of a number of com- 
panies with which the author has been associated. 
It is assumed that the preliminary studies have 
been completed and that an order has been 
placed for a computer system. From that point, 
the book traces the actions and results of the 
company during the phases of overall planning 
(both of the equipment and its affect on the 
company as a whole), detailed programming 
for the system, trial runs, physical installation 
of the equipment and finally, the early phases of 
operation. There are a number of appendices 
and one of them in particular, dealing with the 
duties and qualities to be expected from the 


7 new binding cases have been designed for 
ENGINEERING, to match the style of the con- 
temporary front cover and editorial pages. 

The binding shown on the left takes one volume 
of the journal’s editorial pages—usually 26 issues— 
covering the period January to June or July to 
December. A fine-grain material is used for the 
case; it is washable and very durable, and its green 
finish matches the green band of the front covers. 
The lettering is blocked in silver, with the year in 
large figures to facilitate searching for a volume on 
the shelf. The overall size of a bound volume is 
134 int by 104 in. 

These permanent-binding cases can be ordered 
from the address given below, at 17s 6d each (post 
paid). Please specify the volume number and dates. 
Subscribers who would like us to undertake the 
binding should send us the complete set of editorial 
pages, plus the index if they have received a copy, 
together with a remittance for 52s 6d to cover the 
cost of the case, binding work, packing and postage. 

The Quickbinde case, recently made available to 
ENGINEERING subscribers, has also been redesigned, 
as shown on the right. It measures 14} in by 11} in 
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larged edition. Berlin 1958. Springer Very Friedr. 
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The style throughout is clear and is in nop- meas 
technical language. It assumes very littl concl 
familiarity of computers or mathematics, though fami 
a knowledge of basic concepts of the ED? —_ 
field, such as file updating, is necessary. There 8 
is a liberal sprinkling of diagrams and charts, — 
and a reasonable bibliography and index are re 
provided. Tl 

Both the above books have been written by 
Americans and they are intended in the main § 
for the American market. The result is that 
case studies and descriptions of equipment are 
not always applicable to this country (this & 
particularly so in the case of Bell’s book). In Som 
spite of this, both books should prove extremely Si 
useful in this country. 0 
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and holds six complete issues of the journal, including Du 
advertisements, or 26 issues, editorial pages ‘only. cip 
The volume number and date are omitted so that bui 
this handy binding can be used to hold any issues cor 
—current numbers or back numbers. Copies caf Gk 


be inserted or removed at will in a few minutes. 
Quickbinde cases cost 18s 6d each (post paid), but 
when ordering the first case please send an additional 
9d so that we can supply the pair of levers for working 
the binding springs. 

Orders should be sent to the Subscription Manager, 
ENGINEERING, 36 Bedford Street, London, W.C.2. 
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ELECTRICAL MACHINES IN BRUNSWICK 


Flektromaschinen Praktikum. By FRANZ UNGER. 
Friedr. Vieweg and Sohn, 20b Braunschweig, 
Burgplatz 1, Germany. ($16-80) 


Elektromaschinen Praktikum, already in its third 
edition, is intended to be a guide to students at 
universities and technical colleges in experiments 
and tests with electrical machinery. For this 
reason, it is primarily addressed to students who 
already have a working knowledge of such 
machinery and test apparatus. It is, in fact, a 
sort of laboratory handbook—an extension of 
lectures that can be conveniently referred to at 
the working bench. 

Written by a retired professor of Brunswick 
Technical University, the book deals with its 
wide subject in 135 pages. There is no mention 
of any references so presumably the book is 
based on the author’s own experience only. 
For all this, it is extremely well written, and will 
prove an admirable aid to the student. 

Professor Unger begins with an explanation 
of the standardised characters and symbols used 
by the Verband Deutscher Elektrotechniker (the 
Association of German Electrical Engineers). 
He then surveys measuring instruments and the 
procedure adopted in their use. The next 
section, almost the longest in the book, deals 
with the main characteristics of electromagnets, 
ac. and d.c. machines, transformers, rotary 
converters and mercury vapour rectifiers. 

It is at this point that the English reader who is 
unfamiliar with some continental characters 
will have to make use of the table of definitions 
at the front of the book. Although most 
characters are standardised throughout the 
world, English has the occasional idiosyncracy 
in lettering, i.e. r.p.m. = continental n. 

The chapter dealing with elementary tests and 
measurements on machines and transformers is 
concluded with a description of experiments for 
more advanced students. Having by now 
familiarised his students with the testing of 
electrical machinery and with the test schedules 
followed, Professor Unger closes with descrip- 
tions of testing, making special reference to con- 
formity with the standards laid down by the VDE. 

The book itself is divided into six sections or 


chapters, with numbered paragraphs. Each 
paragraph refers to one subject only. This may 
be a description of a particular machine, a test 
procedure or an explanation of technical terms. 
The machines and apparatus mentioned are 
described in a short, matter-of-fact way, and 
although there are no illustrations the author 
provides circuit diagrams. 

As the main subject of the book is the testing 
of machines, a short description of the purpose 
of the test is given with the circuit diagram, 
together with the relevant formulae. A typical 
curve of the test result is usually shown, for as 
the author mentions in his foreword, he feels 
that students should be familiar with the 
characteristics of test curves and so be able to 
distinguish at sight from what sort of machine 
they are produced. 

Professor Unger also points out that his 
object has been to make the book easy for the 
beginner, but the student will find that as he gets 
further in the course, he is expected to fill in 
such items as fuses and terminal positives and 
negatives in the circuit diagrams for himself. 
The book is also intended to be a guide to the 
mechanical engineer who has not been fully 
trained in electrical engineering. 

To conclude, it may be said that apart from 
its main objective as a guide to practical experi- 
ments, this is also a very useful reference book. 
Its value lies in the clarity in which the general 
view of the subject is presented, in concise form. 
There is a table of contents at the front, and an 
extremely valuable alphabetical index at the back. 
This general practice in German technical books 
greatly assists the reader. 


W. K. SuBAK 


The Reviewers 


Mr. G. E. Deadman, B.Sc., is with the computer 
sales department of Ferranti Limited. 

Mr. A. R. Weyl, A.F.R.Ae.S., A.F.LAS., 
F.B.L.S., is a consultant in aeronautical engin- 
eering. 

Mr. Walter K. Subak, Dipl.Ing., A.M.1.E.E., is 
a consultant in electrical engineering. 


NEW BOOKS 


Some Aspects of Consultant Engineering in the United 
States. European Productivity Agency of the 
Organisation for European Economic Co-operation, 
2 Rue André-Pascal, Paris 16e, France. (7s 6d ) 

This is the report of a mission on which seven Euro- 

pean countries were represented which visited the 

United States in 1956 to study the working methods 

and conditions of American consulting engineers. 

During a six-week tour the representatives were prin- 

cipally in contact with civil engineering (roads and 

buildings), thermal and hydro power plant design and 
construction, and management consultancy. 


Glass-Melting Tank Furnaces. 
THER. Translated from the German by JOHN 
Currie. Society of Glass Technology, Thornton, 
Hallam Gate Road, She jeld, 10. (60s) 

Based on ‘“ Glasschmelz-Wannenéfen,” published 

in 1954, the translator has incorporated a number of 

modifications and additions with Dr. Gunther’s 
ee. Among these units of measurement 

Fra been converted from the CGS system to the 

‘ete oe with thermal units expressed as Btu 

de ~ by calories. The purpose of the book is to 

7 Scribe the system of construction and method of 

Po a of modern glass melting furnaces and also 

0 provide a stimulus for calculation. 


Avplied Building Construction. A Second Year 
Last, By A. Mepiycotr. Chapman and Hall 
imited, 37 Essex Street, London, W.C.2. (25s) 


This volume. intended for the second year technical 


By RUDOLPH GUN- 


college student, covers foundations, load-bearing 
walls, upper floors, chimneys and fireplaces, roofs, 
windows, doors, stairs, miscellaneous finishes, 
decoration, and plumbing and drainage services. 


Technology of Columbium (Niobium). Edited by 
B. W. Gonser and E. M. SHERWooD. John Wiley 
and Sons Incorporated, New York, USA ($7); and 
Chapman and Hall Limited, 37 Essex Street, London, 
W.C.2. (56s) 


In recent years the less common metals such as colum- 
bium have aroused growing interest in their poten- 
tialities for high strength at elevated temperatures. 
This volume is the Proceedings of a Symposium 
sponsored by the Electrochemical Society, Inc. of 
New York held on 15 and 16 May, 1958, in Washing- 
ton, D.C. The papers presented include a review of 
properties, the supply situation, extractive process 
metallurgy, analysis, effect of gases, alloy studies and 
related subjects. 


Mechanics Applied to Engineering. By G. H. Ryper. 
Cleaver-Hume Press Limited, 31 Wright's Lane, 
Kensington, London, W.8. (21s) 

The author’s intention has been to provide a sound 

foundation in mathematics for advanced engineering 

students. The aim has been to apply the principles 
of mechanics to as many fields of engineering as 
possible, to show how these subjects stem from the 
same roots. Examples are freely used in the text 


and problems with answers are provided at the end 
of each chapter. 





On the Shelf 


By Frank H. Smith 


My alter ego (Latin now boys) is concerned 
with the problem of publishers, illustrations, 
authors and books. A man writes a book anda 
publisher accepts it. It is to be illustrated and 
a man at the publishers rings the appropriate 
library and asks if they have photographs on the 
subject. They have? Right—then can some- 
body come round and look at them. Certainly, 
but what particular type of photograph is 
required? Well—what have you got? And 
that’s where I stick. Should the selection be 
left to the publisher (and by a sort of remote 
control to the librarian who has not even seen 
a manuscript). If a man writes a book surely 
it is up to him to select the photographs and, to 
be even more precise, the book should be written 
round the photographs where necessary. If 
I wrote a book (and what an if) I’m blowed 
if | would care to have the risk of my text being 
illustrated by a photograph that was not com- 
pletely relevant. Or perhaps 50 photographs are 
selected to show to the author in the hope that 
he can find a relevant one? In which case it’s 
a darned sauce to take up the librarian’s valuable 
time. The librarian’s time is devoted to a wide 
public. The author’s time is his own. 

The usual review article in Applied Mechanics 
Reviews for December deals with pressure 
exchange (the compression of a fluid at the 
expense of the expansion of another fluid between 
the same pressure limits). Forty-five references 
conclude the article. Much the same research is 
done by London Transport with human bodies 
on the Tube. 

There is now a definite fashion in the pattern 
of Press releases. Nine out of ten use blue type 
for the permanent headings under which the 
current blurb is duplicated. Many use a banner 
headline which shouts the issuing body’s title 
either in full or initially. Thus MERL Research 
Summary comes from the DSIR’s Mechanical 
Engineering Research Laboratory at East 
Kilbride and the one before me advertises 
their ‘“‘ Heat Bibliography 1955-6." This con- 
tains 12,000 references on all aspects of heat 
transfer and is obtainable from the Laboratory. 
No price is quoted so perhaps it is free. Which 
would account for its not being given as from 
HMSO. 

For a long time conjecture has been rampant 
with regard to the site of the projected National 
Lending Library for Science and Technology 
which the DSIR has been gestating. A press 
release has now appeared (usual blue headlines) 
saying that DSIR will take over part of the 
former Royal Ordnance Factory at Thorp Arch, 
near Boston Spa for the use of the new 
NLLST (see above for interpretation) which 
will be an expansion of the NLL at Chester 
Terrace. This NLLST is not to be confused 
with the National Reference Library of Science 
and Invention which it is proposed should take 
over from the Patent Office Library. The close- 
ness of these two titles strikes me as being 
damned silly and. their long-windedness even 
sillier. 

This month (on 23 January to be precise) 
Chapman and Hall have answered the prayers 
of a growing profession with The Technical 
Writer by J. W. Godfrey and G. Parr. Last 
year I mentioned the new City and Guilds 
Institute course on technical authorship and 
this book should form an introduction to the 
Intermediate course. Although there is a bias 
to electrical writing, the principles of any sort 
of technical presentation are described and 
Godfrey and Parr should help the engineer to 
appreciate what happens to a manuscript when 
it has left his hands, with resultant benefit to the 
reproducer and the eventual reader. 

The new headquarters of Aslib at 3, Belgrave 
Square, London, S.W.1., is now officially open. 
The ceremony was performed by Viscount 
Hailsham on 12 January. 


‘ 
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MEASURING THE STRAIGHTNESS 
OF PRECISION CYLINDRICAL COMPONENT 


In this communication from the National Physical Laboratory, 
an apparatus is described which offers a ready means of 


assessing the straightness of precision plug gauges and, in 
addition, provides a precise method for measuring the actual 
errors from straightness to the order of one millionth of an 
inch. The method is applicable to other cylindrical components. 


7 accuracy of measurement of the diameter of 

parallel plug gauges is limited by the quality 
of the plug itself, one important factor being 
variation in the diameter of the plug along its 
length due to lack of straightness of the genera- 
tors. (A ‘“‘ generator ”’ is a line along the surface 
of the cylinder parallel to the axis.) Thus, if it 
is desired to measure the diameter to one millionth 
of an inch, it is also necessary to develop a 
method for measuring the straightness to a similar 
order of accuracy. The interferometric method 
described here will achieve this precision for 
individual generators in turn, and will also 
provide a rapid visual examination for assessing 
plugs which are more than 10 millionths out of 
straight over their total length. 

The apparatus, shown diagrammatically in 
two views in Fig. 1, consists of a Fizeau type 
interferometer and a microscope with a micro- 
meter controlled graticule for viewing and 
measuring the fringes. Interference fringes are 
produced, in mercury green illumination, by 
reflection from the cylindrical surface of the 
plug and the lower surface of an adjustable 
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Fig. 2 Cross-section of the 
gauge or cylinder being tested. 


optical flat which is coated with bismuth oxide. 
The fringes are viewed at a magnification of 
50 times through a microscope mounted on a 
horizontal slide. The slide provides sufficient 
movement parallel to the axis of the plug to scan 
the whole length of the generator under test. 

In operation, the plug gauge is placed in a 
V-block with its axis horizontal. The inclination 
of the optical flat is adjusted, by means of 
the three adjusting screws, until the lower surface 
of the flat is parallel to, but just clear of, the 
cylindrical surface of the plug. In this condition 
fringes are formed parallel to the axis of the 
plug and symmetrically disposed on each side 
of the uppermost generator. The position of the 
V-block is initially located and fixed so as to 
define an axis in the plane of the optical axis 
of the microscope and parallel to the traverse 
motion of the microscope. The centre of the 
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Plate 
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Fig. 1 Instrument for measuring the straightnes 
of plug gauges and similar cylindrical component 
to an accuracy of one millionth of an inch 
fringe pattern is thus maintained in the centre the case when the first-order fringes have their A 
of the field of view of the microscope. widest separation, which is the condition normal) 7) of 
The first-order fringe on each side of the achieved when setting up. of 
uppermost generator defines the straightness of If the plug satisfies this visual inspection, th BH yy 
this generator and any deviations from straight- errors in straightness may then be assessed from in 
ness are revealed by a variation in the spatial the separation of the two fringes, which ar re 
separation of these two fringes. A very rapid measured at known intervals along the length 
test is therefore available for determining that of the plug by means of the micrometer controlled in 
the generator in view is straight within 11 micro-  graticule in the microscope. Because the two fa 
inches* by traversing the microscope from one _ fringes define a plane parallel to the lower surface te 
end of the cylinder to the other and noting that of the optical flat, the parameter A (see Fig. 2) cI 
the two first-order fringes do not meet at any defines the height of the uppermost generator fe 
position along the length of the plug. This is above this plane at each measured position. | Vv 
If the separation at one position is x, as show oy 
* Actually 10-8 micro-inches—half the wavelength in Fig. 2, the corresponding value for / can be @ 
of the green mercury line used. calculated from the formula:— i 
a 
+2 S 
4 
1 
Oo 
wo d 
= 
17) 
= _. , 
4 eo 
& 
= 
ans 
5 
@ ¢ Oo—o from Table I 
x—% from Table Il 
ss 0-1 0:2 0-3 0-4 0-5 0-6 0-7 0-8 0-9 1-0 1-1 12 
(s908.c) Length Along Cylinder in Inches “ENGINEERING 








Fig. 3. Graphical representation of 
tests on two generators of a plug. 
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x\2 TABLE I 
no =(3) | 
Microscope readings (microns) | | | Errors from 
1 rx? J Positions ail _ x* h* | straightness, 
oe & = —+th along plug : (microns) | (10-* in) | with two points 
4 (in) Left-hand Right-hand | | | forced to (0) 
\ x? fringe fringe | } | (microinches) 
‘th sufficient accuracy, h = ——. 
or, with ‘ 4D Q 555 431 124 15,376 | 0-809 ~0-2 
. 109 11,881 0-625 —2. 
Successive values for h at equal intervals along 0-2 569 443 126 15,876 0-836 o) 
| ine length ofthe piug may be plotted to show the = 83 = 2 = ae a aH 
errors of straightness. ; 0-5 574 475 99 9/801 0-516 -3:3 

Two independent tests have been carried out 4 4 = 4 — | .= 23 
at O-lin intervals along different generators 0-8 590 490 100 10,000 0-526 —3+3 
of a plug #in (19 mm) diameter and 1-2in 1. pn = 4 gee c= = 
(30mm) long. The results obtained, together 1-1 627 489 138 19,044 1-000 1-3 
with the necessary calculations, are shown in 1-2 62s 495 130 16,900 | 0-889 +02 
Tables I and Il. In order to facilitate com- =a — 
parison of the results obtained on the two gener- 
ators, the results have been adjusted to give zero — 
values at the observation points 0-2 in from each _ 
end of the plug. From the graphical representa- Microscope readings (microns) | | Errors from 
tion of the results in Fig. 3 it can be seen that the Positions a x x he straightness, 
straightness of the two generators is closely “7 re natetene | (microns) | (10- in) with two Doiats 
similar, except for the run off at one end, and that fringe fringe | | (nalcroladiinn 

Seach exhibits the same characteristic. 

To obtain an appreciation of the sensitivity 0 1,062 985 -- | 5,929 0-312 ae 
of the method and of the accuracy possible, the 0-1 1,061 935 126 15,876 0-836 —2-0 
formula for A can be differentiated. 23 Head a a HH Saas ©, 

2x ds 3 se is 1 fee |S | HB 
Thus dh = 4D 0-6 897 849 48 2'304 0-121 —4-7 
0-7 866 831 35 1,225 0-064 —4-4 
ia 3 0-8 845 797 48 + 2/304 0-121 —3-0 
“ ae 0-9 817 776 41 1,681 0-088 —2-4 
dh x 1-0 805 68 4,624 0-243 (0) 
1-1 775 717 58 3,364 0-177 40-2 
To obtain an accuracy of 1 microinch in the 1-2 761 @6 65 | 4,225 0-222 +15 
> measurement of A for the in diameter plug ; r- —— 
used, when the separation of the fringes is, say, *h= ra = 555 19.000 Microns 
; - : x 19,000 
140 microns or 0-0056 in (cf. column 4 in the " 
tables), the micrometer measurement must be = 15000 * 10-*in 
made to an accuracy, dx, where 
0-:000001 3. 
dx 0:0056 © 2 im obtained at 50 times magnification. For smaller as part of the research programme of the National 
0 3i values of x the sensitivity is greater, but the Physical Laboratory, Teddington, Middlesex, 
= -000 in 





This accuracy of measurement of x is readily 


fringes become less well defined. 
The work described above has been carried out 


and this paper is published by permission of the 
Director of the Laboratory. 
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nents | , st ; 
inch ae avoided by giving the inspector rest-breaks or an 
; Be HOW INSPECTION CAN FAIL occasional change of job. Supplying an inspector 
their oa with regular information about the quality of 
alh > A recent conference on selection and training Two types of remedy were suggested: better his or her work has also been found a good 
- of inspectors, organised by the National Institute selection of staff, and making the actual job stimulus to efficiency. 
th of Industrial Psychology, 14 Welbeck Street, easier. For selection purposes applicants could Much could be done to improve conditions at 
“on London, W.1, revealed some faults often found be given eyesight tests and simple tests of the actual place of work. Lighting, for example, 
a in the present system and suggested some observation and of manual dexterity. These was often at fault, and it had been found helpful 
it remedies. tests have been found in practice to be valuable. to provide receptacles for products of different 
led Numerous industries were represented, It was generally agreed that the actual job of grades, and to regulate more closely the size of 
mm including engineering, electrical equipment manu- __ inspection could be fatiguing, and that the effort a batch to be inspected. Unnecessary move- 
“ facture, and the production of glass bottles, of fixing the attention for long periods could ments, too, could be cut down by systematic 
, textiles, food and confectionery. From this lead to errors of judgment. Boredom could be — study of the work of an inspector. 
‘a cross-section of manufacturing industry it was 
ns found that the methods of selecting inspectors 
on = greatly, most of the methods being WHY NOT STANDARDISE GRINDING WHEELS? 
stematic. 
be _ One firm engaged outside applicants and Standardisation has so many achievements to spindle speeds. So there is no obvious advantage 
insisted on a certain educational standard, its credit that it is not easy to see why attempts to the machine designer in specifying any 
another drew inspectors from among its best to standardise grinding wheels have so far met particular diameter or arbor hole size. Initially, 
skilled operatives and a third took them from with little success. A committee formed in 1951 the reverse may be the case, because changing 
among the worst—employees who had been under the auspices of the British Standards sizes involves new drawings, and may need basic 
taken off the bench and given labouring jobs. Institution studied the problem and as a result changes in wheelheads, pulleys and other parts. 
A common arrangement was to entrust inspection of its investigations BS620 ‘‘ Dimensions of In the long term, however, wheel standardisa- 
to people who were too old or in some other Grinding Wheels and Segments of Grinding tion has numerous advantages. It is obvious, 
way unfitted to do other work. Many firms gave Wheels” was issued. for example, that eventually the user would only 
inspection work to people without first testing This standard has been widely circulated, need to buy and stock a smaller range of sizes. 
their eyesight. Training methods were equally but up to the present the results have been Space, time and money could all be saved as a 
haphazard. disappointing; with few exceptions little stan- result. The number of flanges or plates could 
The results were apparent in the big differences dardisation has been achieved. also be reduced, and a further saving would 
found in the efficiency and competence of On the face of it, there may seem to be some __ result. Reduction in the range of sizes would also 
inspectors. Even inspectors with long experience excuse for a general failure to standardise. simplify the work of the grinding wheel manufac- 
varied greatly in their judgments. When four Grinding machines are built for particular turers and make it possible for them to maintain 
experienced inspectors examined 100 hosiery production purposes, and speaking simply in an “ off-the-shelf” service much more readily. 
needles they agreed on only 19. In another terms of production a designer has nothing to Many people now feel that the matter 
" Case an expert found that only 25 out of 50 tyres gain by selecting one size instead of another should be given urgent attention and advice 
j were faulty, but when they were examined by a A machine will work just as satisfactorily with on the subject is freely available from the Abrasive 
. group of inspectors, every tyre was rejected by a 26 in diameter wheel as with a 24 in, if allow- Industries Association, Universal Works, 
. one or other of them. ance is made for the necessary difference in Stafford. 
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Marketing 


Engineer’s Blind Spot? 


The setting up of a course for technical representatives by the Department of 
Industrial Administration of the College of Technology in Birmingham is an 
acknowledgment that the needs of industry cannot be catered for by rigid specialisa- 


tion. 


“* How to be effective in selling products which incorporate an increasing 


amount of technical know-how ” states the introductory leaflet, “‘ is becoming a 


problem to many industrial concerns.” 


The course is aimed at teaching technologists the art of good customer relations, 


often a blind spot. 


Each course will last six weeks, involving the full time atten- 


dance of participants (whose number will be limited to twelve) at the Gosta Green 


Buildings of the College. 
after notification of acceptance. 


A fee of 58 guineas for each course member is payable 
There is no age limit but the course has been 


designed for people in the age range 25/30, either university graduates or qualified 


professionally. 


Senior marketing and purchasing executives of the Midlands helped to fashion 
the plan of the course, which is both comprehensive and down-to-earth. Those 
aspects of a company’s organisation which a technical representative should 
know—accounting, production development and production contro]—are included. 
Over half the course will be concerned with case study, project work, and a certain 
amount of field work with people having a variety of experience in customer 


relations. 


A background will be provided by a study of human relations and 


communications; and distribution examined by means of a survey of the economics 


of trade, market intelligence, marketing and external relations. 


Several courses 


are arranged a year, the first beginning in February, the places which for are 


already fully booked up. 


This may be an attempt to do the impossible. 


Technologists are notoriously 


ineffective at selling. Yet the need is great and urgent and the idea of training is 
largely untried. Heavy advance booking suggests that some of Midlands’ industry 
believe it can be done or at any rate should be tried. 


Common Market Threat 


The threat of a higher tariff, which may reach 
10 per cent, on goods exported to Common 
Market countries is beinning to worry the tradi- 
tional exporters to that area. Mr. R. W. 
Mann, managing director of Victor Products 
(Wallsend), manufacturers of mining machinery, 
warned the company’s 500 employees that 
‘failure to agree on the European Free Trade 
plan means that your company, which deals 
extensively with Europe and even behind the 
Iron Curtain, will face a higher tariff.” 

This was one of the main points made by Mr. 
Mann in his message. The “trading honey- 
moon since 1939 cannot go on for ever,” he said, 
and this firm is reorganising to face changed 
trading conditions. The main effort will be 
directed towards reducing costs and prices in an 
attempt to maintain and increase turnover. 
‘** There is no solution for us,” said Mr. Mann, 
“other than to produce good equipment at 
attractive prices.” The alternative was a severe 
loss of profit and slashed bonuses for the com- 
pany’s employees who own 40 per cent of the 
total issued capital. This approach, and the 
note of urgency it contains, is most appropriate 
to the need of the moment. 


World Enterprise 


A new international company has been estab- 
lished by Cummins Engine Company “to pro- 
mote the sales and service’ of their engines in 
international markets. This follows a_ well- 
established United States practice but the location 
of the new company, Cummins Diesel Inter- 
national, in Nassau, Bahamas, suggests more 
widespread international activities than is normal 
for even the largest of American companies. 
Cummins Diesel will soon open subsidiary offices 
in Europe and South America. 

Mr. R. E. Huthsteiner, president of Cummins 
Engine Company, pointed out in his announce- 
ment that ‘‘a substantial portion’ of the 
company’s production is now sold in the world 
markets and that the new international company 
was “‘a major step in our plans for further 
developments of the Cummins world market.” 
It will be separately staffed and will have as main 


objective the expansion of the existing network 
of 180 sales and service locations outside the 
United States and Canada. ‘“ Studies are under 
way” said Mr. Huthsteiner ‘‘ to determine the 
possibilities of establishing additional manufac- 
turing plants to serve our world markets.” So 
far this is done maiuly through the Cummins 
Engine Company, Limited, a wholly owned 
subsidiary with a manufacturing plant at Shotts 
in Scotland, established in 1956 and in production 
since May, 1957. The success of this venture 
must have played a leading part in the decision 
to expand Cummins’ international activities. 


New CABMA Register 


Introducing the 1959-60 edition of the CABMA 
Register of British Industrial Products for Canada 
with the Canadian Distributors, the Canadian 
Association of British Manufacturers and Agen- 
cies point out that considerable progress has 
been made in placing the Canadian market within 
the reach of British exporters. The Register 
contains what is described as a ‘“ four-way 
selling plan” designed to drive home “ to the 
right people throughout the length and breadth 
of Canada ”’ the sales message of British exporters. 

Soliciting display advertisements, the pub- 
lishers state that over 5,000 copies of the new 
edition will be “in daily use by Canada’s biggest 
organisations.”’” There is certainly a need, as 
Sir William Rootes pointed out recently, for 
better publicity. ‘“*‘ We must,” said Sir William, 
** let our Canadian customers know that we have 
the goods they need, and the names of the firms 
able to supply their requirements.” 


Monolithic Symbol 


Thousands of motorists a day moving up and 
down Western Avenue can hardly fail to see four 
men pulling on a rope outside Taylor Wood- 
row’s overseas headquarters just below the 
Hangar Lane junction. This is a monolithic 
group sculpture symbolising ‘** team work ” and 
to recapture in a permanent form the Taylor 
Woodrow sign, which is displayed on the two- 
hundred-odd sites throughout the world at which 
the company are operating at any one time. 

An interesting aspect of the sign is that it was 
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adapted from a design submitted by a Ty 
Woodrow employee, Maurice G. High, 
selected from hundreds of entries. The Sculptuy 
is the work of David Wynne, FRSA, and jg 
largest monolithic granite sculpture singe th 
days of ancient Egypt (16} ft by 7 ft by 34 fy 
carved from a 100 ton block of granite, 

The attention which currently is being Paid i 
company signs and symbols is evidence of th 
growing desire to provide organisations with , 
personality. Groups, however large and divery 
seek some unifying thread which tells the wo; 
who they are. In the United States sop, 
companies, such as Cummins Engine Compa 
(mentioned elsewhere on this page) go 0 {, 
as to have identical offices, identically styled ani 
furnished throughout the world “so thy 
Cummins’ friends know at once they are on fan) 
liar ground.” Without emulating them, the 
is much to be gained by designing all documeny 
both internal and external, to bear the stamp qj 
a personality which is the company’s. Som 
firms specialise in just that function. As cop. 
petition increases “front” is acquiring ney 
importance, but the question of symbols go 
much deeper and has the widest possible meanin 
in the field of human relations as well as in thy 
of publicity. 


Cheaper Transistors 


Prices of semi-conductor devices are tumblin: 
down from the level which prevailed durin 
the acute shortage existing as little as a year ago 
Texas Instruments Limited, of Bedford, a. 
nounced their third substantial price reduction 
within that period. In their case the fight i 
not only to promote the sales of transistors ani 
rectifiers but to establish silicon as a full 


competitive material in this field. Some pric i 


have been reduced by as much as 35 per cent 
bringing silicon semi-conductors “ within the 
reach of a larger range of electronic equipment 
designers.” 

In this case advances in manufacturing tech- 
niques, and particularly in the techniques o 
producing high purity silicon, have been a major 
factor in the lower prices. Texas Instrument 
have doubled output during the past year ani 
plan to double it again during the first half o! 
this year. 


Technicoloured Story 


An unusually frank and informative account o! 
their activities has been presented by the Pressed 
Steel Company Limited in a most attractive form, 
well written and properly illustrated. The centre 
of the book contains a brief account of the com 
pany’s activities in French, German, Italian, 
Spanish, Portuguese, Russian and Chinese. 

As they state in their opening paragraph, 
Pressed Steel are the largest independent manv- 
facturers of motor-car bodies in Great Britain, 
one of the largest producers of railway rolling 
stock and one of the largest manufacturers 0! 
refrigeration equipment. The first is the result 
of 30 years’ expansion, and is now at the rate 0! 
3 bodies every minute. The second and the 
third were developed within the last 10 years and 
are also on a considerable scale. 

The contents of the book are divided into five 
chapters, dealing respectively with the company’ 
purpose, with the story of their expansion, th 
mass production methods they employ, theif 
relationship with “the people,” and, finally, 
with the future. It records ceaseless expansidi 
the present major scheme being a new refrigeratot 
factory scheduled to employ 4,000 people i 
Swansea, within five miles of its supplies of shee! 
steel. Pressed Steel will become the larges! 
employers of labour in South Wales, apart from 
the huge steel works, and will have invested 
£2 million in plant and equipment. The publ 
cation of such information must provide the 
company’s customers, suppliers and staff alike, 
with most interesting and intimate reading, and 
should make many friends. 
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operation and Maintenance 


MAINTAINING 
WIDE STRIP 
ROLLS 


In order to keep pace with the high rates of 
output of modern wide strip mills, the equipment 
for roll maintenance must itself be capable of 
fast operation. This has resulted in a demand 
for roll grinding machines which will remove 
metal quickly and at the same time give the 
necessary very high quality surface finish. | A 
range of three heavy-duty grinding machines 
introduced by the Churchill Machine Tool 
Company Limited, Broadheath, near Manchester, 
has been designed in collaboration with roll 
manufacturers and steelworks engineers, to 
meet modern requirements in full. There are 
three sizes of machine in the range, with grinding 
capacities of 32, 42 and 66in diameter res- 
pectively. Each model is capable of grinding 
parallel or cambered rolls, and can be made in 
lengths to suit requirements. ss 

The performance of the machine is exemplified 
by a 42in model with a capccity between 
centres of 192in, which has recently been 
installed at the Abbey Works, Margam, of the 
Steel Company of Wales Limited, for servicing 
rolls for a Davy-United cold strip mill. Rolls 
are dealt with at a rate of about 15 per 24-hour 
day. During its test at the works of the manu- 
facturers the machine ground 0-024in from a 
20}in diameter hardened forged steel roll 
80in long in 15 minutes. ‘“* Talysurf ’’ measure- 
ment of the surface finish gave a figure of 14 to 
2 microinches. 


CONSTRUCTION 


Very rigid construction is needed to give the 
required grinding capacity coupled with accurate 
finish, and the machine is massively built of cast 
iron. It is important that the foundations shall 
also be appropriately heavy and _ properly 
isolated from external vibration. The machine 
bed is in two sections, rigidly bolted together 
along their entire length; one section supports 
the workhead, tailstock and roll steadies which 
drive and support the roll, and the other section 
carries on its sliding ways the wheelhead carriage. 
Flexible covers are fitted to the wheelhead slide- 
ways to protect them from swarf, and fully 
automatic ‘* fail-to-safety ”’ lubrication is pro- 
vided. A Ward-Leonard controlled variable 
speed 5 h.p. reversing motor traverses the wheel- 
head carriage through a gearbox at speeds of 
3 to 110 in/min. 

A 40 h.p. variable speed motor drives the 
Nitralloy steel wheel spindle through V-belts 
at speeds from 345 to 690 r.p.m. Leaded bronze 
cone adjustable bearings are used to mount the 
spindle in the wheelhead, and automatic lubrica- 
tion is provided from a reservoir within the head. 
Oil cooling and safety equipment protect the 
lubrication system. 

Hand feed for the 36 in by 4 in grinding wheel 
is through a handwheel, worm and nut. The 
handwheel is graduated, and one division is 
equal to 0-000125 in feed. An auxiliary wheel- 
head is available for grinding taper roll-necks 
when required. 


AUTOMATIC ELECTRONIC FEED 


In addition to the handwheel feed the machine 
isequipped with the Churchill patented automatic 
electronic feed mechanism, which enables max- 
imum use to be made of the power available at 
the grinding wheel. Two feed operations are 
controlled by the electronic equipment, feeding 








Of particular interest to the maintenance engineer, the Churchill roll 
grinding machine is equally applicable to the grinding of new rolls. 


to allow for material ground off and feeding to 
restore the cutting action of the wheel as the 
face disintegrates. Both feed movements can, 
of course, be made manually, but the automatic 
controls can be set to take this work out of the 
hands of the operator. 

In operation the grinding wheel is fed forward 
until the load has been picked up and the wheel 
is then traversed along the length of the roll 
face. At the end of the traverse the load on the 
grinding wheel motor falls because material has 
been ground off, and a corresponding reduction 
in motor armature current takes place. The 
automatic feed mechanism applies feed immedi- 
ately a fall in current takes place, and ensures 
that the cut is constant. The load regulator 
can be set and regulated at any time to any 
value between that required to run the wheel 
light and the maximum grinding load. Auto- 
matic feed is ideal for finish grinding, as the 
regulator can be set to a low value at first and 
reduced in stages as the work proceeds. 

Grinding the roll to the camber required to 
offset deflection when under load is usually 
achieved by tilting the travelling grinding wheel 
towards or away from the roll axis as the head 
is traversed. Gears are not employed in the 
cambering mechanism in order to avoid lost 


motion from backlash, an adjustable angle 
camber bar being employed instead. This 
principle is retained in the Churchill machine, 
but the design has been improved to give a much 
wider field of application, particularly in the 
production of special camber forms and high 
lift crowns. Setting up is also much quicker. 
A slipper running in the angled slot of the 
camber bar fixed to the machine bed gives 
motion by means of levers and a cam to the 
wheelhead slide, which is mounted at its front 
end on trunnions. This movement is varied by 
means of an adjustable connecting piece between 
two of the levers, a knurled knob and a graduated 
scale being provided for setting the mechanism. 
The incorporation of a cam makes it possible, 
by using special cams, to grind special forms or 
high lift cambers. 


WORK SUPPORT AND DRIVE 


A powerful and smooth drive for rotating the 
roll being ground is provided by a 20 h.p. d.c. 
motor and multiple V-belts. Work speeds are 
variable from 15 to 60 r.p.m. The tailstock is 
mounted on the same bed as the workhead, 
and has set over adjustment for alignment 
purposes. Both workhead and tailstock can be 
traversed along the bed by power. 


DAMAGE TO CENTRIPETAL AIR TURBINE 


It is not generally known that foreign matter 
cannot pass through the radial, inward flow 





A small quantity of welding 
slag caused this damage to 
a centripetal air turbine. 


type of turbine, and that damage must result 
from its presence. How serious this damage can 
be is exemplified by an incident which occurred 
at the Aeronautical Research Laboratories at 
Fisherman’s Bend, Victoria, Australia. 

In the course of some investigations being 
made into rain erosion of the leading edges of 
wooden propeller blades, a specimen carrying 
appropriate leading edge protection is rotated 
at tip speeds of about 650 ft/sec. The power is 
provided by using the supercharger side of a 
General Electric aircraft exhaust turbo-super- 
charger as a centripetal air turbine. 

A small quantity—no more than about a 
teaspoonful—of a hard welding slag accidentally 
entered the air line some distance upstream of 
the turbine. The slag particles were driven 
inwards by the driving air, only to be flung 
outwards again by the rotating turbine. This 
repeated action soon resulted in extensive 
damage to the light alloy nozzle ring and the 
impeller tips as can be judged from the accom- 
panying illustration. 


. 
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Construction 


DAMAGING REACTIONS 
IN CONCRETE 


Cement-aggregate reactions that are harmful to 
concrete rarely occur during mixing and harden- 
ing. Nevertheless, it has been shown that 
even mild cases may render the concrete vul- 
nerable to external agencies such as frost. 
This problem of incompatible cement and 
aggregates is being studied by the Materials 
Section of the Division of Building Research, 
National Research Council, in Ottawa, Canada. 
The existence of the problem has been recognised 
for about 20 years but a fuller understanding of 
the nature of the phenomena has still to be 
arrived at. 

The instability brought about by reaction 
between the alkali component of the cement and 
constituents of the aggregate is characterised 
by excessive expansion of the concrete, followed 
by map-cracking; it is most severe when moisture 
is present. The alkali content of most cements 
is usually about 1 per cent but this is sufficient 
to cause instability if the aggregate contains 
certain deleterious minerals. Fortunately, the 
occurrence of such reactive aggregates is rela- 
tively limited and effective preventive measures 
can usually be taken—when the need is recognised 
—by using a !ow alkali cement or certain proven 
admixtures. 

Two Canadian cases have been studied by the 
Division of Building Research. The first con- 
cerned a concrete bridge deck where concrete 
had expanded excessively over a period of 
25 years and deteriorated badly. From the 
time of construction, at periods of between six 
and eight years, the expansion joints had com- 
pletely closed up and had to be re-set. As it 
happens, the aggregate involved in this work is 
no longer used for concrete. 

The second case, at Kingston, Ontario, is 
more serious since the limestone involved is the 
only local source of coarse aggregate. Much of 
the concrete in this area exhibits pattern or map 
cracking, particularly in exposed concrete in 
contact with ground moisture, for instance, 
pavements, footings and foundation walls, with 
subsequent cracking of brick superstructures. 
The problem was found to be due to adverse 
reaction between the limestone aggregate and 
the alkali in the cements used in the area. 
Cements with lower alkali contents, however, 
when used with the same limestone, have pro- 
duced satisfactory concrete. 

The nature of the reaction in this second case 
appears to be different from other reported 
cases of alkali-aggregate reaction. The reactive 
limestone does not respond to well-established 
tests. Of the visible symptoms in the concrete 
associated with such reaction, some are present 
but others are conspicuously absent. The 
known deleterious minerals have not been 
detected in this aggregate. Admixtures which 
have proved effective before appear to be of no 
value in this instance. Petrographic examination, 
supplemented by X-ray and chemical methods, 
is being used in a continuing study of the 
problem. A second object of this investigation 
is to develop speedy diagnostic techniques for 
identifying reactive limestones. At present, 
evaluation of the Kingston limestones requires 
conditioning of concrete specimens for at least 
six months. 


Engineering at Home 


WIDER-ANGLE TELEVISION TUBES 


A cathode ray tube with a deflection angle of 
110° has been announced by Siemens Edison 
Swan Limited, 155 Charing Cross Road, London, 
W.C.2. The aim of the wider scanning angle is 
to decrease the overall length of the tube and so 
allow more compact design of television re- 
ceiver cabinets. 

During the past few years television cabinets 
have become steadily smaller in depth—in 
relation to the picture size—due to the efforts of 
the cathode ray tube manufacturers to increase 
the scanning angle and by so doing decrease the 
length of the tube. A great deal of intricate 
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work has been done in connection with this 
achievement, in modifying the design of the bulb 
and the gun assembly. The problems have not 
been confined to the difficulties of making the 
tube itself: in order that wider angles may be 
effectively scanned it has been necessary to 
increase the power of the scanning circuits by 
improving the design of the coils or the output 
valves. 

This work, which has been done to meet the 
market demand for a higher picture-to-cabinet 
size ratio and must have entailed considerable 
expenditure of skilled manpower and capital, 
has so far met with deserving success—but what 
of the future? 

Over the last decade the deflection angle has 
changed from 70° to 90° and now to 110°. To 
the manufacturers this has given rise to the 
problem of either stockpiling tubes (which have 
limited shelf life) or maintaining plant and equip- 
ment to manufacture the older types of tubes for 
the replacement market. In either case the cost 
must be appreciable. 

If the manufacturers continue their policy of 
increasing the scanning angle of the conventional 
type of tube to its limit (which can never reach 
or even closely approach 180°), how many 


TELEVISION 


Spotlight on Television is a new 24-page booklet, 
price 9d, published by the BBC. It is intended 
for readers with little or no knowledge of elec- 
tronics who are nevertheless interested in learning 
something of what goes on behind the scenes in 
television—and in getting more from their sets 
by having a better understanding of the controls. 
It describes, in the simplest terms, just how 
television works and goes on to give advice 
about the reception of BBC television. Prob- 
lems of interference are briefly discussed and 
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appeared to be so attractive when its 
laboratory development was announced last 
(ENGNG., 16 May °58, p. 620). This is a com 
pletely flat tube, i.e., effectively 180°, and it 
appears to have solved some of the 
problems involved in the manufacture of 4 
tube for colour television. Its inventor, Pr 
fessor D. Gabor of Imperial College, is widely 
recognised as a leading authority on electro 
optics and is a man of considerable practical 
experience; but in spite of this, as far ais 
known, no British manufacturer has elected 
follow up this ingenious invention by actually 
producing prototype samples in the factory, 

However, the NRDC tube is quite revol- 
tionary in its design and would require far mor 
capital outlay and pre-production work tha 
any single stage of development of the conver 
tional type, and there must also be some element 
of doubt of the final outcome. But, balanged 
against this we have the fact that, it is highly 
suited for colour television, it incorporates th 
major market demand features and would not 
therefore need constant further development, i 
enables a saving of other components to & 
effected by having a built-in scanning array, and 
it is a British invention. 


there is a useful practical section on “ How to 
Adjust Your Television Set.” P 

This booklet can certainly not be considered 
as an engineering publication, but it may wel 
be of interest to engineers who are not conver 
sant with the language of electronics. A numbe 
of humorous drawings by the well-know 
cartoonist “ Artie’ enliven the pages. | 
booklet is obtainable from BBC Publications 
(Spotlight), 35 Marylebone High Street, London, 
W.1. 
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